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PURPOSE 


This manual is intended for chemists whose first 
language is not English and who are attempting to expand 
their English vocabulary in the chemical laboratory area. It 
will be of most use to students who have a moderate knowledge 
of the English language and who have had some practical 
experience in a chemistry laboratory. It should be extremely 
useful to non-English-speaking students who plan to teach 
chemistry (in English) or who are required to write in 
English a thesis or dissertation on a chemically-related 
fopic. 

Items in parentheses indicate British English term or 
British English spelling or American English alternate term 
or American English alternate spelling. 

Suggestions for improvement of this book are welcomed by 


the author. 


Herbert W. Ockerman, Ph.D. 


Professor 


AMERICAN AND BRITISH ENGLISH TABLE OF CONTENTS page vi 


SAFETY EQUIPMENT 3. SGP -& 
First. Aid Kitt « 5 ¢ * 6.» « 
Fire Extinguisher ..... 


BGG (BUANKGt uc) er Me RE, ie) ie 
SHOWEE- acm: Ba owe es DEP a> BO Mw +e 
Eye Wash .. 2 6 ww ss 
Telephone (Phone) ee ee 
Warning Labels, Warning Signs 
@Caubion. 1. « » % « « 
explosive ..... 
biohazard 


radiation hazard z 
wear your goggles 
danger ere 
flammable 
corrosive 
poison 
use in hood j 
under high pressure 
under low pressure 
caustic 
avoid contact “with skin. 
Hot 2 
sterile ‘ Sa ae ew 
keep in refrigerator oa OH Aa 
out of order 

Safety Goggles 

Respirator 

Discussion . 

LABORATORY FURNITURE . 

Fume Hood (Fume cupboard) 

Base Unit 

Storage Cabinet 


FlOGF ase «  & « « & 
Desk 

Table a 

Filing Cabinet 
Discussion 


PORTABLE LABORATORY FURNITURE s é 
Laboratory Cart (Laboratory trolley) 
Laboratory Chair or Stool : 
Ladder (Steps) 


OWOUWWINDNIIANDADDADUABWWWWWWWWWWWWWWWNNNNNNRFRRE 


DUSGUSSHON, “agk vs eo we we ee le a me 10 
WER EU RES a. apa ae eke Se a ab eee ie pee ap oe. Sa ee vig Ser fe Td 
Faucet (Tap) me Sh eS, ok SE a Sw Ow ys 8 aL. 
Mixing Faucet (Mixer tap) .......... 11 
SaaS ~ 4. fey hep ato Yel. Gi es ie ler Je GY a ek GL fy mh We Gag Lt 
SCOPGOCK fo 6 wow wk HS Bow wm Re i SL tee 12 
Cold Water «ws <5 # 6 © @ i ww @ 2. Fw HR 6 12 
Hot Water .. 6 i ee te Ng ee ee ee 12 
Distilled Water B bhe Sp) eee wet er es OR ge ak SS fo 12 
SUGAM «2 ee & % BROS w Bk we Ee Se Se we 12 


OE on oi Ft at Se oa on we, a fe OS le ER Se: Soe aw ce 12 


AMERICAN AND BRITISH ENGLISH TABLE OF CONTENTS 


FIXTURES (Cont’d) 


GaS ws « s 

Oxygen (05) 

Nitrogen (N, : a 

Vacuum x ® 

Needle Valve : Sr ge te 
SEPRAON «soe: we @ & we ws 
DiSGUSSROR 2.6 ww we we 


ELECTRICAL 


Electrical “outlet (Electrical sockets) 

Outlet Box or Strip SPER eteanara board or 
box) . . 6 we Se eS 

Variable Transformer. or Powerstat ("Variac"). 

Battery; Chargeable and Non- ee 

Battery Charger <! (se ae é ee oe 

Discussion 


CYLINDER GAS 


Gas Cylinder or Tank 
Pressure Regulator 
Gas Cylinder Clamp 
Discussion .. & 


VACUUM AND AIR PUMPS 


COLD 


HAND 


Vacuum and Pressure Pump. 

Vane Pump Movement ‘ 

Vacuum Pump wees oil pump) 

Hand Pump. . ‘me 

Hand Pump, Floor “Model | 

Aspirator (Water pump) 

DISCUSSION . « «© « + 

STORAGE A 

Refrigerator- Freezer i oat er ey ew 

Dry Ice Storage Container (Solid carbon 
dioxide storage container) ; 

Dry Ice Box (Solid carbon dioxide storage or 
shipping container) 

Dewar Flask (Thermos flask) 

Discussion . 

LABORATORY EQUIPMENT 

Spatula 

Scoop 

Tongs 

Policeman 

Notebook 

Foil 

Bag . « 

Evaporat ing Dish’ 

Apron. . BLS es 

Asbestos Gloves 

Rubber Gloves 

Disposable Gloves 

Wash Bottle 

Dropping Bottle 

Rubber Bulb 

Brush ‘ 

Cleaning Compound 


Page vii 


AMERICAN AND BRITISH ENGLISH TABLE OF CONTENTS 


HAND LABORATORY rad orairnti ae “ 
Tissue . . ; 
Wall Clock 
Interval Timer 
Time Switch 
Stopwatch 
Discussion . 
LABORATORY HAND TOOLS 
Pliers 


Needle Nose Pliers” (Fine nose pliers) 


Wire Cutter Pliers ..... 
Tin Snips . 
Shears or Scissors 


Crescent Wrench (Adjustable wrench) 


Open-end Wrench 
Hex Wrench Set 
Hammer 
Screwdriver 
Drill Bit 

Metal File 

Vise (Vice) 


Soldering Gun (Soldering iron) 


Discussion . 

OFFICE HAND TOOLS 
Tape Dispenser 
Label Maker .. ee 
Label... * See 8 
Ball Point Pen. 
Wax Pencil 
Felt Tip Marking Pen 
Rule or Ruler é 
Calculator 
Discussion 

PERIODIC TABLE . 
Periodic Table or Chart 
Discussion ae 

REAGENT . 
Acetic Acid 
Alcohol 
Ammonium Hydroxide | 
Calcium Hydroxide 
Hydrochloric Acid 
Nitric Acid 
Potassium Hydroxide 
Sodium Hydroxide . 
Sulfuric Acid (Sulphuric: acid) | 
Reagent Label a Ce 
Discussion 

MOLECULAR MODELS 

SUPPORTS : 
Support or Frame . % 
Buret Stand (Burette stand) 3 
Ring Stand (Retort aie = % 
Tripod - . 
Buret Clamp (Burette clamp) . 


page viii 


AMERICAN AND BRITISH ENGLISH TABLE OF CONTENTS pegs x 


SUPPORTS (Cont’ d) 


Clap HHOGSR oe sie wien oe? sor oe Mes wh we eas 47 
Clamp .. i ee te BRR es Bm we er BA Sw 47 
Clamp with Holder gee wee a ee wee we OR me 48 
Discussion .. CDG se Tel Bee. ay Te. SSO Sete 49 
GLBSS fer, Bo a We, Te a ESA ee Se it et a te 50 
Glass Tubing .: « © « © 6 Bon @ &é Se wow es 50 
Capillary Tubing « . 4 «6 36 » 8s %% we S 50 
Glass Rod... Wn tes talet, "jae An Tt, Tea tag ie: aie ae Se 50 
Ball and Socket Joint BR eB Se Ss OL 
O-Ring Joint . a ae ae ee S51 
Standard Taper Ground Glass Joint ("Quicktit’) Si. 
1 ual oo) og Gil Fy 1 | ©) ae ae a a a a re 51 
Glass: Stopeock. «6% « % « & sé @ Hse FR as 52 
GCOnde@nSer «6 s:.4 @ € < eC Swe we wwe R 8 52 
Test Tube . . eB le OR we RS WO GT a pd 52 
Test Tube Holder Bl Sra eh J ta MR, Tiel Teese Br eo Jo 53 
Test Tube: Rack. © 6: #2 4h 3 Soe % & Gow e wm % 53 
Watch Glass. . ee et ae ae a a et He Bd 53 
Safety Hand Grip. em te we mS Be ee ap 53 
Glass: Tubing (CULES «i uc ek we ee wm ey 54 
Discussion . ee ee eC ee ee 55 
CONTAINERS AND CLOSURES bBo we mS eR ae we we 56 
Beaker .. we ie “aie TTS, iat pt ik a ms 56 
Bottle .. By Lens we eat. Loe Bae 56 
Erlenmeyer Flask (Conical flask) ce eat 56 
Pail OF BUCKEE: 2 6 ws # & & Be oe we ws ey 56 
BlOrence: BLAS. ‘a. as ap BR. Gu. Sess tae 8, el ees 57 
Wiia g Ae Be Sew Be w we & woe Bw 57 
Cap « -« ss ee we % oD 
Stopper; “Rubber or “Plastic Stopper Sb va” ter 23+ va 57 
Glass Bean ee Gs ‘ ob Ewe ee 8 57 
Cork .« « OF ee te we ewe ge me ae ee Se 58 
Cork Borer 6 3 iach ee See Se ws, Cae BP le ae ae ae AS! te SP 58 
DUSCUGSPON 2. fo Srie. ke fey Se ene ae a, 59 
TUBING... 8 ee we we Re ew mR OR Oe eR 60 
Rubber Tubing oP we Soe we ws ee a SS BS 60 
PIASCES! ARUDENG sei eth ie ee ee es ew eo 60 
Tubing. ‘Clamp: 2 g0se we Roe~me Ek ee ee 60 
Discussion . soe & Sek mS 61 
LIQUID VOLUME MEASURING EQUIPMENT | oi. = ee e * 8 62 
Syringe Pipet (Syringe pipette) ... sé 62 
Transfer or Volumetric Pipet (Transfer or 
Volumetric pipette) .. siete 62 
Measuring or Graduated Pipet (Measuring or 
Graduated pipette) .. a 62 
Pipet Filling Attachment or Bulb» (Pipette 
Filling attachment or bulb) é ‘ 63 
Automatic Transfer Pipet (Automatic transfer 
DIPCECS) io wie. See ale Oe a, oe RE 63 
Graduated agian bo Be SP OR A GE Pw vee 63 
Graduate . s Re BOR OS OE Be we wk 64 
Beaker. sR. ES 64 
Graduated Buret (Graduated burette) 8 @ 64 


Automatic Zero Pipet (Automatic zero pipette) 65 


AMERICAN AND BRITISH ENGLISH TABLE OF CONTENTS en * 


LIQUID VOLUME MEASURING spinasegia’ ee 


Stopcock .. Me: 8 3. le BAS 65 
Stopcock Grease en hay 5 SR. Say, Mav ta ches cop Se. hes dhe Fe cre Sy 65 
Volumetric Flask «4 « # % « © ¥i 8 We ae we w "s 66 
Pump .. Sls we" ey A ee Ae, oe: ease fo we GS 66 
Discussion. ? eh es? i St i LS 8 ee 67 
WEIGHT AND SAMPLE COMPOSITION Se AS oe We eee He fe, 68 
Secale « « » es ee Se ep ah LR I 68 
Triple Beam Balance en ee ee ee er ee 68 
Balance. . i SS GS Se OO Bw, ee LED 68 
Top-Loading Balance 5? ae Re Ge Be ele Ww oes S 69 
Weight Set ... ete Se oe fx dem Ta ae wis 69 
Specific Gravity Balance. Sacto Os Be ual, 30, Lal oe, 69 
Hydrometer . Sb ate See ee ae ce ES 70 
Specific Gravity Bottle; Pycnometer ..... 70 
Viscometer .... IS. ee 8 See get ie el wee a 70 
POLAVIMGCEE 24. 4h BH eee ws ee we OL 
Refractometers. « © = «6 8 & @ & Swe ea we * 71 
Hand Refractometer ........««+« «2 « « 71 
DLSGUSGTOR 56 ww eee, Sw me Be aw Se 8 es me 72 
BEATING) < a> és eo BLS Oe we SR we ee RO we Ae 73 
OVER - er Sle el ee I tee oe, ee we te we Se 13 
HOt Beate te c53 - e. i6. in” tee Sei wet A, de ehisy es we te SH T3 
Incubator: «2 « 8 ee w~ BR Se we BH SH MS 73 
Heating Mantle « « « «6 #3 © 6 » «© ww 2 ¥ % 74 
Inmerysion Heater « ..s «6 « % oo = 4 ee € & 74 
Heating: Tape” ac cee we Se cis es set iw. See He, te ah dee 74 
Murile- BuUrnaAGe “5 wow kh Swe ES Se SH 75 
Crucable: so6 w + & Sd we we ER SOS ew we aS 75 
Water Bach: 6 weg € OGG BOR Rm wh eo ee Ge es 75 
THEEMOMNETEL: a-ak ees “ety te Ge ey ee Rw oe 76 
Dial Thermometer ... a OS ee Be Bes 76 
Thermometer (Electronic) Sai ete. hoe ee 76 
Autoclave or Sterilizer ........... 77 
Instrument Sterilizer . 2. 2. 6. ws © oe ee 77 
Burner . EDT Se Oe HE OOS ES A BO 77 
Alcohol Lamp. B®: Nes ak SS ce HS SR a Ee 78 
Gas TE GhGer se. oi ce ce eis. oe) ei ete Oe, tS te we 78 
Safety Matches - 4 «© « G-sce Sum Sa we & BK 78 
Melting Point Bath ..o4.. «8 ss * & & * * © % 719 
Melting sPoint TODS -s: 3 6 Oe, week Sere i Ae 79 
Discussion .. a Bem Roe db ae 80 
MIXING AND PRESSING EQUIPMENT 6 ee a oe eR Oe Se 81 
Mortar ‘and: Pestle . « ae & «8 ow ew 81 
Stirrer . «+ be eS te Far Se Oh. we Ra ee RS 81 
Magnetic Stirrer © tee SE ee Ce Be we 81 
Large Size Shaker . . Sew wus Ot ve, “Wee Se ae aah pial 82 
Shaker ("Whirli mixer") er Wa Ger Se me Bee 82 
Blender . . ee Se ow ie we 82 
Hand Grinder (Hand | mincer) PRE Nein ake lo Siem, hk 83 
METT os Ga ws ee ee ee ae ee ee 83 
Tissue Grinder & ae “Soe as Boe Se BES 83 
HOMOGENLZEL: «6 w- wk so Se 6s lw we he a 84 
Emulsion Homogenizer .........+28e8. 84 


Hydraulic Bress: +. i *s 6s = wf & @ Bee es ws 85 


AMERICAN AND BRITISH ENGLISH TABLE OF CONTENTS page xi 


MIXING AND PRESSING ca iene 


Discussion . ‘ : ‘ BO SE 86 
MEASUREMENT EQUIPMENT 6S Re we We we. UE Se, Be OS ae 87 
PH Meter .. Soe? Jae ke fe? ams OMY oe, cave ph wld cage US! Cie 87 
Electrode . . B Gack Bie Eye: SE 87 
PH Buffer Solution i 8 eee 87 
Test Paper or Litmus Paper | or Universal 
Indicator Paper . ae ee ee ee 88 
Volt-Ohm-Ammeter (AVO- meter) i W'S Oe RS SRS 88 
Barometer... Sos We ee oa Re ee eH 88 
Bomb Calorimeter Bi Ge) Seok fe Saas cor dey Gt PRE, TS: 0h 8)? ae 89 
Centrifuge . eo fr FR Re eee) te Oe 89 
Centrifuge Head (Rotor) So Ce ee ee 90 
Centrifuge TUG « 2 se ws & 2 oe Se oe) wos 90 
Carriers’... Bi RNs wb) be wee fot Gleb, SS Sor, Yon cae 90 
Spect rophotometer oer eS ve & w we S44. Ras 91 
Spectro Cell ... oe =e: 2s Ewe 91 
Fluorometer (Fluorimeter) Roa (ey ee BiB he kth as 92 
E'LOWMEtCGD swe oe Se ww ES 8 GH ROR ee Bw ee 92 
Discussion . om wee ee Be we SB 3 we! RS 93 
SEPARATION EQUIPMENT Wh a fee ce ee ae er es 94 
Gel Column Electrophoresis ee oe Sse ee 94 
Scanning Densitometer ............ 94 
Dialyzer .. Bs a ws, Uy Sfoy BI: cio" Je TH! Bi yes aK 94 
Automatic Sampler i RE ROR oe ey me Ae a8 95 
Sieve s * ae a 95 
Separatory Funnel (Separating funnel) See 95 
Chromatography Column . . ae atc sal Sw, ad “vel fe 96 
Thin Layer Chromatography (TLC) ee ae ee 96 
Chromatography Cabinet ... ae a ee ee ee 96 
SOxNLEt, BKETACEOR «©. 3 3 ee es we SO wR 97 
Extraction. Thimble: «4 i so 2 ¢ 6 ww 6 je wm 97 
Goldfisch Extractor << & 4 «a 3 Ge ) 1% ww Bes 97 
Babcock ‘Bottle .... 4 ws w He ew wee Hs 98 
Divider . ‘ of “ahs Say tea, “i a CB eee ue He Ss 98 
Babcock Centrifuge 3 af 8 98 
Aluminum Foil Dish (Aluminium foil “dish) a's 99 
DESIGCAEGE 5. ie wine fee we ener eg ee ee WS. ee eS 99 
DEYING OVEH 6 sere Sse) a. Ss) at eras] 99 
Vacuum Oven. . i 4G HO we eo a Se Se Oe 100 
Moisture Balance. ey eh er Se eR we a Hs 100 
Freeze DEYVTNG: i. ik eb xe fe vai aed Gly “ene ay aes He ey 100 
Kjeldahl Flask .. jem ee Sa we Rw 101 


Kjeldahl Digestion Unit eee te ye. w Ses oe 101 
Kjeldahl eee Unies 5) wots ine ds ah i 101 


Recorder .. S&S ES Se ES 102 
DISCUSSION «92 % «oe woe GS He we wR Bw ® 103 
BILTERING. «6. 6 @ % 6. wo 8s © wos fe wm we ew Re GR 104 
PRNNe®. “vo, Sue Si 3S Set Sey Ge es, eR Se chris! aepay ose 104 
Pilter Paper  f «#8 % BS) we Boe ww Bs Ss 104 
Glass Wool .. we foe oe Sos 104 
Filtering Flask (Filter flask) a; Woe ws #2 Gd 5 105 
Buchner Filter Funnel . « « «© # © « @ « « « «© 105 
Crucible .. ee ae ee ee ee ee ee 105 


Crucible Holder Sr OS eos OR, ee es ROMS Oe SB 106 


AMERICAN AND BRITISH ENGLISH TABLE OF CONTENTS page xii 


FILTERING (Cont’d) 


Impinger  . © 8 Se OS BH a ew woe & w Mowe os 106 
DESCUSSLOM Ge ee le ee te we ce we. ww 107 
DISTILGATION « « ¢ = fF a Sb de Ske ROA © oe Oe 108 
SEGT1L - ah < wee 108 


Distilling Flask (Distillation. flask) ee 108 
Wate SEE. ow to ser tetvien ae Cee oe) ee lal ee iss GG ae 108 


Demineralizer . & @ 6 6 ew ee ee mR ew 109 
Flash Evaporator « « 4 « = S © Bw & @ «8 @ 109 
DESCuUSSTON. 4. 6 ow we Bie SR Be Ble Kk Ce OG 110 
GAS MEASUREMENT ...... + © © © © © © © © «© « 111 
RESPlVOMecer: 6 «8 % Hk we Roe BY Boe * @ DUS 111 
Discussion . ce BOR ce Se SO ER Se oe 112 
SMALL ANIMAL EQUIPMENT . . e+ os 2 Oe ew we ewe 113 
Animal ‘Cage 2: «. 6 @ 4 8 4 @ © 6 8 ® % we ee 113 
Drinking ‘Tube.« « «+ «© 8 8 @ « 3 @€ @ ui Ww @ 3 113 
Peeding Dish « « s & «@ 8 6 #8 «© @ 8 © & ws 113 
Dissecting Kit .. § Reab ty Fen eye, ve > wk 114 
Animal Operating Table. $3) wo ae Ge sm te ae ea 114 
Discussion .. 6 neh a eR aria Se Se Ow 115 


MICROSCOPIC EXAMINATION 3) Cat ae ed* at St Sg) al tei, Kat! fe 116 
MIGrOoSCODG: & wi Sos SS see Se are 4 wR eG 116 


SUIS. « sa oo So Whe BS, HOSS SS ow SOE A 116 
MAGHLELSE 6.68 we ew ee we eR aS ES we we 116 
HENS TiSSuGrc «@ s -< e-o8 4 GS.  e MS Le ee 4 wie 117 
Micrometer . 6 St ae PS ce ee a os 117 
Counting Chamber | ® oS lee HE a ae CS He. a 117 
Staining Dish Or CaP 6 ss: we sm ew em ws 118 
Tissue Processing Unit « « 6 6 3 # 8 « & 3 118 
Miecrotome « . 6 6 + *% 6 2 &% wii we Ww ee Se « 118 
DESGUSSLOH, is) ter cere: oe, eS) Uies_ i et Sie, “is wwe! ce, iodo Je 119 


MICROBIOLOGY <. 8.% &. &. & Ge. WH Re we a ee es 120 
Cufture Media. 4 - «= 6 © “eh a we & ee we HOS 120 
DIiTUELON BOEELS . 5 « Soe «6 oe @ ere we &% we 120 


Petri Dish . Gt Re Sa, EY Sp gee SO p 8 120 
Petri Dish Sterilizing Box oss 2 ae Swe 121 
Quebec Colony Counter .........+e..-. 121 
Counter . . Se Bi ie! BE Sener hi- Ss 121 
Inoculating Needle or Loop. Bi Se aed ter 122 
GulCUEe. TUbG « s sie S Ue Hw i Re Se es 122 
DiSCUSSLON. 4 oe mG. wt aw we Haat Be eee L23 
WASHING ... iow we oe ea ea S&S a 124 
Glassware Washer z A. eos te ws 124 
Pipet Washer (Pipette washer) Ree et et ee, ee 124 
Draining Rack... 3 Ce Bos ea a oo % les 125 


Discussion «43 w~ew b he Boe ew em we 126 


CHINESE TABLE OF CONTENTS page xiii 


Yu & 
Bede tt ee ew ee ew ew ew ew we ee es i 
BRR ee ee ee ee ee eee 1 
eS. oe ee ee ee ee oe ee ee ee 1 
A a 1 
BEA CHKB) et et te ee eee ee ew eee 1 
PRR FL ee ee ee ee ee ee 2 
SE Br ee ee ee ee es 2 
a ee ea a 2 
GEE VIS ee we ee ee ee ee ee ee ee 2 
FS oa 2 
AUD RE te ee ee ee ee ee ee ee 
KADER ee ee ee ee ee 3 
BEMAR so eee eee ee ee ee we ee ee 3 
RW te ee ee ee we we we es 3 
Bw ee ee ee ee ee ee ee 
PRP ee ee ee ee es 3 
a ee 3 
BEREREM ce te ee ee ee ee ee 
BSR ee ee ee ee ee ee ee ee ee 
BIRR Fc tt ee ee ee ee ee ee ee 
7 
iY MAE ee ee 
Bee ce ee ee ee ee ee ee ee ee 3 
BB ee ee ee ee ee eee 
AREER ee ee eee 


CHINESE TABLE OF CONTENTS 


RAH ARK eo © © © © © © © © © ew ee ele ll 
iE 5 ees ARM 6 ke ee es 


38 4 : i SL A \ Fea Ee BR ee © © © © © © © © © 
RABE eo 2 © © © © © © © © © ew ew ee lel tll 
4 A BH 3A Y i) = ) °° «© © © © © © © © © © ee 


RAB CERF 3S RMRA)< sss cs sss 
ROXMM(REBRM) OC 
Kas KARYN Kae 8 8 tt ee ee ee ee 
HAS CBE)RVLER ce et tte et ees 
PS 


page xiv 


ie ae 6 


. . . ° ll 


CHINESE TABLE OF CONTENTS page xv 


BiH ce ee ee ee ee ee ee ee ee 13 
Bi RR ee ee ee ee ee ee 13 
13 
St Ll Cr 13 
Roy ee Be we ew ew we we ee ee 13 
BB tt ee ww ee ee ew ee we es 14 
a a 15 
SMwOEs wee te et et te ee ew ee ee es 15 
RRS BRB te ee ee ee ee ee ee 15 
PBR ee ee ee ee ee 15 
Gee (TRE MHRARTH) ces 15 
SHwK ES oe © © © © oe 8 eee ell ltl lll ll 16 
a a oe © © © © © © © © © © © © we ee ele lll ll 17 
Ae h. RMA ( AMA A) oe © © © we ee ee ee ell 18 
Se AAS ee ( fh”) eo © © © © © © ee eee ll lel 18 
oS 18 
uke he ( BR) Cr 18 
Bt te ee we ee ee ee ee ee 19 
REEAH A ( Ri) 20 
PERARR oo tt ee eee ee ee ee 20 
HEX] BH R Cr 20 
PER 5 Hwee cc ct te tte ee ee ee 20 
FHKE BR) crc ee ee ee ee ee eee a7 
WRAF HIKER BR) cc cc et ee ee ee ee 21 
RRS (KR) “a ae oo ee a oe ee oe es a oe ee oe ee a 21 
Bp et tt te te ee ee ee ee we ee es 21 
NE 22 
ARBOR ee ee ee ee 23 
HG AB ( MARR AB) ee 23 
HAR ( DMA RMR ARE EB cs 24 
REMEBER CGEM et he te ee ee 24 


4 ae ems Oo © @ @O eC Ke HOH we Ce hl hUcr hUh OhUc Th hUrhlUh hl 25 


CHINESE TABLE OF CONTENTS page xvi 


REMI ee ee ee ee 26 
SSE HEM 6 ew ee eee eee ee ee ee 26 
ANE tt ee ee ee ee ee 26 
BR Fc ee ee we ee ee ee ee ee ee 26 
Boe tw ww we ee ww ee ew ww we ew we 26 
BRB ee ee 26 
By {4 oe © © © © © © © © e © © 8 ee ele lll lll 27 
a a 27 
27 
& 4B ee © © © © © © © © © © © © © © © © © © © © © © © 27 
BAR AB ee eee 28 
ie WRF , 28 
FTE RAR ee ee ee ee eee 28 
EK fu eo 8 © © © © © © © © © © ee ee hl lhl lhl lll 28 
or 29 
MRR CR) ce ee ee ee ee ee ee ee eee 29 
BBs ie eee ee ee we we ES He ee 8 29 
a UK Fl oe 8 © © © © © © © © © © © © © © oe Be ee eee 29 
HE AK BK, 29 
a a ee ee ee 30 
Ml WAStOE BR ee ee ee ee ee ee ee 30 
OF HE GE BS eo © © © © © © © © © © © ee 8 ee ell 30 
BGR GLIEGR oo ee ee ee ee ee ee ee 31 


a a * © © © © © © © © © © © © © © © © © © © © we ew 32 


CHINESE TABLE OF CONTENTS page xvii 


PPS tHe 6 ee we a es He 8 ew 8 33 
Be ee ew we we ee we ee ee we 33 
Brg St ( agLht De ee eee ee ww ee ee ee ee 33 
SMB ERO Sl Re Se A 33 
a 33 
5 33 
HAGUMCTARER) 8 te ee ees 34 
Pal 3% 4a Sit © © © © © © © © © © © © © © © © ee © el 34 
ee ee ee eee ee a ee ee ee a 34 
Dr 34 
HE ee de Fy ART ee te ee eee ee ee ee ee 34 
SGA ee ee ee ee ee 35 
Be RET ee ee ee ee ee es 35 
ASE ct ee ee ee ee ee ee ee 35 
PEAR Hr ee ee ee ww ee ee ee we ee ee 35 
BH Be ww we ww ee ee ee ee eee 36 

WA EPA cH ee ee ee ee ee ww we ew ee ee ww 37 
Ae Mm > he = 8 © © © © © © © © © © © ee ee ee lll 37 
FEM BGS BH ee ee ee ee ee ee ee 37 
a oy ete Sale tee a ie 37 
RFF# a 37 
He Be ee ee ee ee ee a 38 
BFR ce ee ee ee ee ee 38 
RG RER 2° 8 © © © © © © © © © © © © © © we oe 8 eel 38 
HRM ee ee ee ee ee ee ee 38 


CHINESE TABLE OF CONTENTS page xviii 


ie a BW Wow Sy We Rw .- 40 
HMR (CRB) ect ee ee ee ee ee ee ee ee 40 
BO ee ee ee ee ee ee Al 

Bo ee ee ee ee ee ee 42 
BR ORR te ee ee ee ee ee ee ee 42 
Fe | 42 
BRAG ee ee ee ee ee ee 42 
BRL ee ee ee ee ee eee 42 
QAR SHR te ee ee ee ee ee ee 42 
5 42 
BRM ee ee ee ee 42 
BRL ee ee ee ee ee ee 42 
BR OR ee ee ee ee ee ee 42 
ERT BR ee ee ee ee eee 43 
Se 44 

FRA ee ee ee 45 

Ea 2 46 
RS kRRH ee ee ee eee 46 
HREM ee ee ee ee ee ee ee 46 
FR ( RMR) ct ee ee ee ee 46 
SBP ee we we ww ew ee ee ee eee 47 
a a 47 
RFE cc ce ee ee we ee ew ee ee 47 
| i 47 
3a 48 


CHINESE TABLE OF CONTENTS page xix 


DR 3h, BS FL ee © © © © © © © © © © © © ew ee eh ell lhl lll 50 
PME cee were we wee we wee ee ee eee 50 
cS, eee ee eee ee ee ee ee 50 
SMe a eee ee ee ow we wm 50 
BifoB® GMBH ee ee we ew we we we 51 
ORME te te ee ee ee ee ee ee 51 
FESR GEA EO MIE ee ee ee ee 51 
Ya Sere ee eee ee oe ee 51 
BK Hh HE ( + Fl ) eo 8 © © © © © © © © © ee ee ee el 52 
eS a 2 Se 52 
a ee ar ee ee eS 52 
aK EB RK © © © © © © © © © © © © © © © © © ee ee eel 53 
Pe ee ee ee ee ee ee ee ee 53 
RRB oe ee ee eee ee ee ee ee ee 53 
Ke 4 F< 3h 53 
Th RE BH HR oe © © © © © © © eo ee ee eel ll tll 54 
at a o © © © © © © © © © © © © © © © © © © © © © © 55 

BBE R cc ee ee ee ee ee ee ee 56 
Be ae ee © © © © © © © © © © © © © © © © © © © © © © 56 
Fu F * 8 © © © © © © © © © © © © © © © © 8 eee el 56 
RAL GRAMME AM Ct ee te ee 56 
BERRI e eee ke ewe Ree we ew eS 56 
ERI ee ee we we we ee 57 
EB AG itu 2 8 © © © © © © © © oe ee ell lll 57 


CHINESE TABLE OF CONTENTS er 


% & Fo FHS CM) 


RFs MBRBRET oe ec ee ee eee ee i 57 
ak EF Cr 57 
FRE ee wwe we ee ew wee we ew wwe wae 58 
ETF eee ee ewe we wwe ee ew eee 58 
BH Mo ee ew ee we we eee eee 59 
BRA Be ee ee eee ee ee ee 60 
RK, EB e © © © © © © © © © © © © © 8 ee ele lll le 60 
BURR ee ee ee ee ee 60 
BRB he ° 8 © © © © © © © © © © © © © © © © © © © © 8 60 
at ag | 61 
HOPE EGR ee ee ee ee eee 62 
EHR E ¢ Ht Bi ) ee © © © © © © © 8 eee ee ell 62 
THOR ERE Ce ee ee ee 62 
WERAWERE Ce ee ee ee 62 
Fe 63 
ARBRE ce et ee ee ee ee ee eee 63 
| 63 
a 64 
Bo ee ee ee ee ee 64 
ARR ZEEE CHEE) Ct te ee ee ee 64 
HMERBE oe tt et et eee ee ee ee 65 
SHEP ee ee ee 65 
SERENE ee ee 65 
KER ee ee eee 66 
a 66 


CHINESE TABLE OF CONTENTS page xxi 


MEH SMR we ewe we ee we ee ee 68 
ARS HERS RB tt tt ee ee ee ee ee eee we 68 
ee: 2: 68 
KF ; af es 8 © © © © © © ee we we ee lhl hl lll tll 68 
oe 69 
ee 69 
este ce ee ee ee we eee ee ewe ee 69 
WE ce eee ee ew we ee we we ew we we ew 70 
Di a A 70 
HERE ct ee ee we we we we ee we ee 70 
BAH HAM ee ee ew we eee ee ee 71 
MH ee ee ee ee ee ee 71 
SAKA ce ee ee ee ee eee 71 
# 4 eo 8 © © © © © © © © © © © © © 8 ew we ee hell lw ia 
hice ee we ee eH Ow Ee A wwe we 73 
WES PER ee eee we ww ee we ew ewe ww 73 
MoahP es 2 se ee eee ee ee ee ee ee ee 73 
EOP Re ct te ee ee ee Ste PAB THE FB 
PoP B es se eee were eee cere eer veens 74 
mB ee ee ee ee ee ee ee ee 74 
ee a 74 
fas Ee ; 32 ah ; £9 ee oe © © © © © © © © © © we eB ee 75 
HEIRS EB ee ee we ee ee ee ee ee ee 75 
RM Bie ee we ew ew ee eee ee ee ee ee 75 
BEH tt tt tt ee ee ee ee ee ee ee 76 
PIR RH ee ee ee ee 76 


SF#zeEH a oe ae oe oe eo ee ee ee er ee ee er ee 76 


CHINESE TABLE OF CONTENTS page xxii 


yo 3K OM ) 
mBmass BS SRRBSs ss ss ss esses 
RAB; WYRE eGR Be BOHR Ow BO ER OS Hae ew 


a 


RHE (MRRAB ) ee ee ee ee ee ee ee es 
BEB ee ee ee ew we ee wee ee ee es 
FG ERR FRB) et te tee oc ee ee 


77 
77 


82 


CHINESE TABLE OF CONTENTS page xxiii 


ae 87 
PH ple rv PH ghee ee ee ee ee eee ee ee 87 
ee 87 
PH (RY AR) BBB et ee ee ee ee ee 87 
REM RAMRAUBARMR cc ee eee ee 88 
(RR RE ERE Ge ee ee eee ee 88 
ORG i ce eee eM ew Ee ee ee 88 
RX EME (MEME) 0 ee eee we ee eee 89 
ee ee ee ee a ee ee ee ee ee 89 
RSM ee ee Ow 90 
PRISE 6 6 ei SB RO OR BS SS ee Le & ee ae 90 
SON UE ww we ew ww ww we ew tt te 90 
Ce ee ea ee ee ee a ee ae 91 
ge so wee: & “Oe Ree On oR ee Ree 91 
6 BFF BH sw ee eS oe ee SE ees ew Be 92 
PREG soc le 8 OSS Rw SO OTS Dee ae 92 
St SR ee Scie. So er Sh So OES, Hey ee OSS we BS ye Sey wD 93 

De ee, 94 
PRE E SS ce wie & ROS Ee ee Be OR RR GS 94 
BEER cc ee we te wee ee ee ee ee wae 94 
MAMTA ce te wee ew ee wee 94 
52 Ee a 95 
Se As Bee oS ES Sk ee eee eR 95 
SBR ee ee ee ee ee 95 
BRE S BBE ee ee ee ee eee ee eee 96 
MAREE C TLE De ee ee we ee ee ee ee ee 96 


BBM CR) ee ee et ee ee eet ee ee 96 


CHINESE TABLE OF CONTENTS page xxiv 


Sy it eC) 
Re AYER ee ee ee ee 


Goldfisch# FRB +s se ee te ee ee ee ee 
GRA RIL te ee ee ee ee ne 
BPs MER ee ee ee ee ew ee ee ee ee 
Ca AAR RS RRR ee ee ee ee ee ee 
ee > 
PBB ew ee ee we ee ee we ee ee ee 


REC KRM) ct ee ee ee ee ee eee 
SD A a 
EIR IRIR ee ee ee eee 
BR RR He 8 ee ew ee we we ew ee ee 


98 
99 
99 


CHINESE TABLE OF CONTENTS page xxv 

a CM) 
dH HR = » © © © © © 0 © © © © © © © © © © © © © © «© © 106 
MRR TBR ce ee ee ee eee 106 
ee 107 
ee ee ee ee ee ee ee ee ee 108 
RMES RRR ce ee ee ee ee ee ee 108 
2) a ee ee a 108 
a a eae eae a ee ee ae ee ee a eee 108 
BOR MRE ee ee ee ee ee ee ee ee 109 
BRR B BR oe ee ee ee ee ee ee ee ee 109 
ft a eo 8 © © © © © © © © © © 8 eB ee lel lll lhl wll 110 
HMM ER ee ee ee ee ee we ee 111 
CPOE oe ee eet we ee ee ee ee ee ee LT 
i a ee er ee 112 
Gy RH ww ee ee he ee ee ee 113 
SEE a 113 
BIKAR oe ew ee we we ww ee ee eee 114 
HBA CHE) ee ee ee ee ee ee ee eee 113 
a 114 
Gy FB ee ee ee ee ee eee 114 
ae 115 
PAK RARE eo 8 © © © © © © © © © © © © © © © © © ew ee 116 
BARE ee ee ee ee ee ee 116 
BOR SHE ew ww ee ee te 116 
BK ee ee ee ee ee ee ee ee 116 


CHINESE TABLE OF CONTENTS page xxvi 


HA KS He SC MH ) 


BHR oe tt ee Pde ae Ae le 117 
Se a 117 
HAHE + 6 ee eee ee ww we ee wee ee we 117 
REBRBRE te ee ee ee eee ee ee ee 118 
4a BRR FE Be ee ew ee ee ee we ee ee 118 
tH ee ew ew ww ee ee ee ee 118 
ae eee ee ee ee ee ee ee 119 
WB ee ee ee ee ee ene 120 
BRB ee ee ee ee ee eee 120 
Ai FE fu a 120 
Rms ee ee ee ee ee ee ee 120 
wRmPBBE ooo oes 121 
Quebec BBs RMS (HS) ocr rss sss sss 121 
eS ee ee 121 
MGR GE we ee wee ee 122 
BEER se ee ee ew 122 
ot OR we ee ee Re ee ee ee 123 
a ee a ee ee ee 124 
RARER AC BR) ce ee eee oe 8 © 1204 
BE RHM CB) ce ee ee ee eee 124 
eee ee. Ce ee ee ee ee 2 ee 125 


FRENCH TABLE OF 


MATERIEL DE SECURITE .... 
Trousse de premier secours 


Extin 
Couve 
Douch 
Lave- 

Télép 
Etiqu 


Lunet 
Masqu 
Discu 


cteur «2 © ® ee ® « 
rture anti-feu. 

Co & & 68 ee GE ae « 
oeil o> we we we ew ew 
hone. . ee 
ettes et affiches * « 
danger . .« «© » « « 
explosif ' 8 e . 
risque biologique . 
danger de radiations 
mettez vos lunettes 
danger .... 
inflammable 

corrosif ..2 « « e« 
poison ... 
utiliser sous hatte . 
sous haute pression . 
sous basse pression 
caustique .... . 


éviter le contact avec la 


CRAUG) ie eo ees 
stérilte « « « = « « « 


CONTENTS 


garder au refrigérateur 


en panne .. ‘ 


tes de sécurité e 
© is « et 
ssion.. é & 8 


MOBILIER DE LABORATOI RE 


Hotte 
Socle 


de ventilation .. . 


Placard de rangement es 8 8 


Cabin 
Burea 
Table 
Meubl 
Discu 


MOBILIER DE LABORATOIRE PORTABLE. 


et al Sol st ss 

ME sam ee, Cer, te te wy 
e de classement . 
ssion.. 


Charriot de laboratoire 
Tabouret de laboratoire . 
Escabeau . - 
DISCUSSION « © ss % & 2 

INSTALLATIONS . . . 1. 2 sw ew ew 
Robinet ... . 9 6% 
Robi net-mél angeur d’eau 
Evier m oe @ 
Bouchon darnét 


Eau f 
Eau c 


roide . « « » -» 
haude ..... 


Eau distillée ..... -. 


Vapeu 


roe 


' = © =§ We ee © ew oe 


Mew ow 


page xxvii 


WOW NVMDONNNNARBARUDSHAWWWWWWWHWWWWWWWWNNNNNDN eee 


FRENCH TABLE OF 


INSTALLATIONS (sui te> 
AIP «8 6 # © » 
Gaz. ee 
Ocvyene (02) . 
Nitrogéne (Nz) . 

i 


Vide «. ss «= «= « * 

Soupape en aiguille 
Siphon . .« « « « « 
Discussion. . e é 

APPAREILLAGE ELECTRI QUE i ee 
Prise électrique... . 
Disjoncteur .. . 
Transformateur vartebie. . 


CONTENTS 


Batterie, chargeable et non- rechargeable 


Rechargeur de piles. 
Discussion . . .« « « « 

BOUTEILLE A GAZ ..... - 
Bouteille & gaz a 
Réqulateur de pression . 
Support de bouteille & gaz 
Discussion... . o . 8 

VIDE ET POMPE A AIR .... . 
Pompe & vide et & pression 
Mouvement de pompe & vide 
Pompe & vide .. - « « « « 
Pompe & main 


Pompe & main, “mode le au sol 


Aspirateur (Cpompe & eau) . 
Discussion . . 2. © « «© w@ 
REFRIGERATION . .... « . 
Refrigérateur- congélateur 


Cuve de stockage de glace siche. 


Botte de glace séche 
Bouteille Thermos .. . 
Discussion 


MATERIEL DE LABORATOI RE A MANIEMENT 


Spatule . . .« « « . 
Cuill@re . «© « « «© «@ 


Pinces . . «= « «© «= « « 
Agitateur . . . « « - 
Carnet .. « « io te 


Papier aluminium 
Sac en papier a 
Assiette d’ évaporation iS 


Tablier .. erie Ge ° 
Gants en amiante oe © « «6 
Gants de caoutchouc * . 
Gants & jeter 4 2 om ee 
Flacon laveur .... 


Flacon de compte-gouttes . 
Ampoule en caoutchouc 
Brosse . . s 2 © @ 
Produit & ietbare . 


MANUEL 


page xxviii 
«eve 12 
és 13 
. 8 13 

. 13 

2 6 i3 

. . 13 
ee 13 

° 14 

e 1S. 
oe e 15 
ce e 15 
. 13 
oe 16 
ce 16 
. 8 17 
. 18 
e 18 
. 18 

. 18 

. 2 2 19 
. 20 
ie * 20 
ee 20 
20 

21 

. 21 
oe 21 
. 22 
23 

© 8 8 23 
. 23 
24 

. 24 
25 

26 

26 

. 26 

> We 26 
26 

26 

. 27 
27 

. . 27 
a" 27 
28 

. 28 

. 8 28 
ee 28 
27 

. 29 
29 

. 29 


FRENCH TABLE OF CONTENTS 


MATERIEL DE LABORATOIRE A MANIEMENT 


Papier-mouchoir 
Horloge murale . . 
Minuteur ... . 


Interrupteur automatique 


Chronométre ... - 
Discussion... . 


INSTRUMENTS DE LABORATOIRE A “MAIN 


Tenailles . « « «© « « 


Tenailles aux pinces en aigqui 


Tenailles coupe-fer . 
Sciseaux pour aluminium 
Sciseaux . . « « © « 2 
Clé anglaise .... - 


Clé anglaise & bout ouvert 


Trousseau de clés anglaises 


Marteau . 2 « « 
Tourne-vis.. 
Perceuse .. .- ae @ 
Limeuse en wbtal % a 
Vis d’etablis. 
Soudeuse ... .« « « « 
Discussion .... .e « 
FOURNITURES DE BUREAU 


Appareil de papier collant 


Marqueur d’étiquettes 
Etiquettes ..... + 
Style a bille .... 
Crayon a cire ws, te 
Crayon-fedOtre .. 
Régle . . « « » 
Calculatrice . 
Discussion . . « « « « 
TABLEAU PERIODIQUE .... 


Tableau ou carte pér bodique 


Discussion . . « « « « 
REACTIF .. . o 7 =< » 6 
Acide acétique a. Sa SF 
Alcool. . ss 6 


Hy dr oxyde d’ ammonium 
Hydroxyde de calcium. 
Acide hydrochlorique 
Acide nitrique 
Hydroxyde de potasse 
Hydroxyde de sodium 
Acide sulfurique “ 
Désignation de reactif 
Discussion. . 

MODELES MOLECULAIRES | 

SUPPORTS « 2 « © @ 6 «© @ 
Support ov cadre... 
Support de burette 
Support d’anneaux . . 


1m] 


MANUEL (suite? 


page xxix 


FRENCH TABLE OF CONTENTS page xxx 


SUPPORTS (suite) 
Trépied ... i. ) wee ee 6 we we eee 47 


Pince de nirek be oe of mee ee we wh he wee 47 
Support de pinces 2... » «© «© © «© © ww wee 47 
Pince .. a ee Re ee ee Pa ce ee ee 47 
Pince avec support ae ee ‘ . 48 
Discussion . 2. « «© = «© © » - 2 . 49 
WERRES @: 6 6 Soe @ Be Cone 2 eo wee 50 
Canne de verre .. .« « «© « « ae ee ee 50 
Tube capillaire .....-s 8 ee we Bowe Bg So 
Baguette de verre . . « © © «© «© «© © © © ©» »© 50 
Raccord et doville . . a Pa ee ee 31 


Charni@re .« «© & © © ee ee ee we we CS . 
Rodage normalisé . . « « « © © «© © © © © © @ 
Pince de Mohr .-+ «© e «© ee we we © wo ww 5 51 
Robinet d’arrét en verre . . 2. « » « ‘ . 


Condensateur . “ws a wi 52 
Eprouvette-test .. oe we we . . 52 
Support d’éprouvette test oe oe we ow er in te 33 
Support & tubes d’essais 7 eee hw Oe ww 53 
Verre de montre . «© s © © «© «= © © wo © @ © 8 33 
Poignée de sécurité . . 2. 2 «© «© © © ew we ew aa 
Couteau & canne de verre . 2. « 2 «© © 2 2 ew ow 34 
Discussion . «© «© «© «© «© «© «© «© ©» © © © # 8 8 55 


RECIPIENTS: se 8 eS oe se We Se we See Oo ae we OF 56 
Bécher « « 8 «6 (© @ 2 fe eS we He ee Rie ee 56 


Bouteille . 2. « » «© @ * 5, Oa ah ae al! @. ea 56 
Falcon conique d’ Erlenmeyer he © a ew RO 56 
S@aU « 3 =e a ae) we ee Oe. Ae ee 56 
Flacon de Florence cof ee ee a Swe ee ee a7 
FLOUE: <a 28 3) ea ae ORO ee em a oe He OR a7 
Couvercle . . «.« » « « ‘ a a ae ee 57 
Bouchon d’arrét en cxoutchouc ou plastiuve.. ~e 
Bouchon d’arrét en verre . . 2. « « «© «© © © ow 57 
BOUGhOn £ 6 we) a we wR ae ee ee eR ew 58 
TiresBbouchon « » 6% 6 6 & foe & a ew a i EO 58 
DISCUSSION. «6. ice oe eR, et Le aw’ WS Boe Ss? 
TUYAUTERIE « «© « & & & & % a ee ie oa Ta ‘ 60 


Tuyauterie en caoutchouc _* b «@ @ 
Tuyauterie en plastique ..... 4. -. 


a 
° 


Pince de tuyat . 2. 2 ie 4 eh me ee 60 
Discussion. . et Bow ow. . 61 
INSTRUMENTS DE MESURE DE "VOLUME GIGUIDE «6 ¢ «& « 62 
Pipette en seringue.. ee BE RS) a Ce 62 


Pipette volumétrique . . «© 2» » © « «© «© #© © © 62 
Pipette GraduGe «isi vs 2 8 he ee ee 62 
Ballan de pipette ... es © © © 8 é3 
Pipette de transfert automatique c 8 a eae oe 63 
CyTindre: Gradug@ «2. & we we ee es ee 63 
Récipient ee ee WO ee me we 64 
Bécher.. . OD a Se aw Se Ow we Be te 64 
Burette aratote is eee Oe ha Ge RS a a fer ee a me 64 
Pipette au zero automatique . . . «1. 2. « « «© « 65 


FRENCH TABLE OF CONTENTS 


INSTRUMENTS DE MESURE DE VOLUME LIQUIDE (suite) 


Bouchon d’arrét .... . 
Graisse de bouchon d’arrét 
Flacon volumétrique 
POMp@ «06 BS & 6 oe wow SS we 
Discussion. . 

POIDS ET COMPOSITION. Db’ ECHANTILLON | 


Echelle . «© 2 ©» © & s we 
Balance & trois fléaux 

Balance .. a a 
Balance électronique 

Poids . ce we 
Balance +: densité spécifique 
Hy dr omé tre 


Bouteille & densi té “speci fique 
Vi scomé tre . 
Polarimétre ae a 
Refractométre . . « « « + 
Réfractométre & main... . 
Discussion . « « « =» « «© © « « 

CHAUFFAGE «§ « «© « we HF ee ee 


Etuve.. . i. BS 

Pl aque chau¢fante 

Incubateur . ....-s . 
Manchon thermique ... +. « -« 


Chauffage d’immersion ... . 
Cordon thermique . oe we fe 
Four & moufle . .« « « © «© « « 


Creuset oe ce ee a ee ee re 
Bain & @au « « © © © es es 
Thermométre .. . 


Thermométre & cadran ee ee 
Thermométre électronique Saar 
Autoclave ou stérilisateur ie 
Stérilisateur d’instruments 


Broleur . 2 2 «© «© @ «© 

Lampe & alcool .. . . « « « « 
Briquet & gaz. . 

Alumettes .. . os 


Bain & point de fusion . 
Tube & point de fusion... . 
Discussion. . 


EQUIPEMENT DE COMPRESSION ET DE MELANGE 


Pilon et mortier . s « « « « « 


Agitateur. . se ee 
Agitateur magnétique Bo et Sa 
Grand mixer... . 


Mixer je eee we 8 
Mélangeur .... « 
Broyeur & main... 
Moulin oo + «6 & «= » @ 
Broyeur de tissus .. . 
Homogénéiseur . 


. 


page xxxi 


FRENCH TABLE OF CONTENTS page edi 


EQUIPEMENT DE COMPRESSION ET DE MELANGE (suite) 


Homogénéiseur & emulsion . . . « «© © © © © wo 84 
Presse hydraulique . . . « « « «© s « © «© «© «© « 8s 
Discussion. . 2 we we oe ee Boe BO ee 86 


INSTRUMENTS DE MESURE © Oe it Ole we! Bole Seow oe 87 
Appareil de mesure du pH . « « «© «© © «© © «© w@ 87 
Eléectrod@® 26 «© & 8 Bw BH RO ee ee Hw 87 


Etuve & vide... oe eH eS we fw 


Solution tampon pH... «6 «© «= «© «© © « se 87 
Papier indicateur.. . . 2 « 88 
Voaltamétre Ohm os a a ee ee ee 8s 
Barométre . .« « « « « oe 8 we we ew we te 88 
Calorimétre oe 8 ee we le . se ee 89 
Centrifugeuse . . «© » «© «© «© «© @ @ oe we = 
Téte de centrifugeuse . . « « « «© © «© © w@ w@ 70 
Tube de eee ete “Se Se we, ee. Ce 90 
Porteurs . . 2 ie 6 © ww ee a ee ee we 90 
Spectrophometre Pe ee ee ee v1 
Cellule de spectrophométre . . . 2 « «© © © «@ vi 
Fluorométre . . « « « «© «© © «© «© © © © © «© © 92 
Débimé@tre . . «. © © » © «© « © © © © © © &© «© 2@ 92 
Discussion .. . er oe 93 
INSTRUMENTS DE SEPARATION oa ewe ee wee . 94 
Electrophorése & colonne de gel a a er ee 94 
Densitométre d’analyse . . « « » « . 94 
Di BYE «a “ee wR we A Ce Ow! a a SS we 94 
Echantilloneur automatique . . .« « « «© © © « « 9S 
Tamis .. C8 eS ee oe awe we 93 
Filtre de séparation ee er 9S 
Colonne de chromatographie oe © © © we 9S 
Chromatographie & couche mince .... « . 9S 
Cabinet de chromatographie .. . . « «© «© » « « 96 
Cartouche de Soxhlet... .. . oe 97 
Cartouche d’extraction .... « ° 97 
Extracteur de Goldfisch .... 8 ow . 97 
Bouteille de Babcock... . oe nee 98 
Diviseur.. . 2. De we ie Oe eS 98 
Centr ifugeuse de Babcock 2. oe ore “we 98 
Assiette en papier aluminium . . . «© « « «© © « oF 
Dessicateur . «© «© «© » » « . #86 me oF 
Etuve «2 «© s© © © © ew we ee oes oF 


Degré moyen d’ humidi te oe we ew we 
Séchage par évaporation de glace . 


Flacon de Kjeldahl .. . #8 ee « » 01 
Unité de digestion de Kjeldahl . » © © @ @ « 101 
Unité de distillation de Kjeldahl ce eee ~« 201 
Indicateur « 2. wok ie ewe we ee et he a Se we «6D 
Diséussion «6 6 tt KB He we fe oe a Se. HOS 
PILTRAGE 2 2 2 ew ee ee Rw Re ee ee we we 6|6CROS 
Entonnoir « «@ oe & 2 ee eo ee wt ew lh eth 6EOR 
Papier filtre .... .« oe 8 8 oe ew ew ew el he) «6104 
Laine de verre . «5 © «© w *@ © ee He ee ehlehllhUlw€©6LOG 


~~ 
° 
a 


Ballon filtre . . «© «© © ©» © © @ ©& © ew te ew 


FRENCH TABLE GF CONTENTS page xxxiii 


FILTRAGE (suite) 
Entonnoir filtre de Buchner... .. . .. . 105 
Creuset ... Ro WR eR Ma ce ee es owe a> a DOS 
Support de rreueet o Roe ae we we ee eRe oe et ~6TOS 
Epurateur . se 2 es wt ee He we we lt we we hv) lh 
DESCUSSION «2 86 ie 6 oe we te it ee we we wh eh6hLOF 

GESTIGUATIGON: ace ce eS ee ee ar oe we ee o «EOS 
Alambic. . ee we oe eo we ew oe )~=6OS 
Flacon de distillation . Ww woe ae ee te we DOS 
Alambic @.@@G «6 6 we eH ee we ee eh UwlhUv®©6UFOS 
Déminéralteateur s 2 « .« «© e 6 @ © «+ w & ae we 8TOD 
Evaporateur instantané . . . . 2. «© « «© © «© « « 109 
DISe@GSetGn 2 sow & a S&S Bow we we oe wee we oe 

MESURE DE. GAZ . 2.8 we 8 8 8 ek we OU Uw hl ehUmhUehlUm!CU 
Appareil respiratoire . .«... »« «© «© «© «© « » « 49! 


Discussion. . oe Wey ew a we % 112 
EQUIPEMENT POUR PETIT ANIMAL bai eet le mb ane cee pe SBS 
Cage... oe 8 8 ew et - 413 
Tube d*alinertation. en @CQU ss ws et wm we we we wo « « 6S 
Assiette ... oe ow e woe ke wh we oe ve 6S 


Trousse de dissection. oe Re Se Se ace ew A 
Table oo pour animaux . . . . « « » « 114 
Discussion. . ek Soe er Be we ee a we es ee OS 
EXAMEN MICROSCOPI QUE co -.e 8 we eee we ele ele ow 6S 
Microscope . . 1+ © «© « » « «© «© © © «© ©» © © © © 816 
Diapositive . «© 2» « ©» © © © © © © eo ew ew we hl w)|6LS 
Loupe so 6 @ © es 6 he me ew eee st eh Ue lUS 
Tissu de entitle « « ee ye i ew ws we hl!) «CU 
Micrométre . © © «© © @& «© © © es we ew lhl tll !€6CU 
Cuve de comptage ..« «© s+ s» © © *# @ @ © © &@ ww 6 67 
Flacon ou plat de coloration ....... . « 118 
Unité de traitement des tissus ....... . 118 
Microtome s6 & 6 eH we HE Se HH ew 118 
Discussion .8 6 1 we ee ee RU hl huh hc hur !hUrmhlCULD 
MICROBIGLOGIE. . . ek ee ee ee ee ow wl el e!)«6O 
Milieu de enlwure. ee pees patie Sebi es ew oe ot ED 
Bouteille de dilution ... . «2. 2. « «© © «© »« » 120 
Plat de Petri ar oe we A206 
Botte de stérilixation du ‘pint de ‘Fete ee « 2F 
Compteur de la colonie de Québec ....... 121 
Compteur . . io. eon eo Se oe ewe ew ee «~ST 
Aiquille d’ inoculation oc 2 eo ew te et we et ee e)6L! 
Tube de -culture 6 & a ow ew mw we we oe | «6 
Discussion . 2-6 4 # eh we BOR eR we we ee eS 6A 
LAVAGE ... oo oe le et le fe wl wt we ee te ek | RA 
Laveur de VOPRES 6 we Fe we Ra ee we a we |. 6A 
Laveur de pipettes . . 2. « © «© «© © 6 «© © @ @ © «124 
Egoutteugr 2. 2 gj 8 oe ew ie ek ee ee we el el «6S 
DESCUSSUIGH 6 e- & 80> Se RO we Re as we we | NS 


GERMAN TABLE OF CONTENTS page xxxiv 


ARBEITSSICHERHEIT AUSSTATUNG ... .- .« «© © « «@ 
“Erste Hilfe" Tasche . . . © »« «© «© «© « 
Feuer loscher BAe, et whch 7S fat Oe oe 2 SS 
Feverdecke « «6 1 6 8 #@ © HF HH HD HH Be eS 


Dusche .. . oe we eo Oe Oe we a ee 
Avgenapalwasser ow se ee Ow Hy oe 
Telefon ° . tw ee Whe Wa, “gee hws et a ae 


Warntafeln, Warnzelchen ee fe Oe vas! aS Ra ES 
Usretcnt 2 es © ss ee eH RE He He DS 
Sprengstoff .. . 2. © » a. is 
Gefahr der biologischen "Verseuchung oe 
Gefahr der radioaktiven Verstrahlung.. . 
Setz die Schutzbrille auf . .. «© « © « « 
Gefahr . . 


Leicht anzandbar o. F * ee . 
Zerfressend . . « « » © = «© « « « oe 
Gist 0 @ aw w@ ee eH Be ew ee 
Laftung nédtiqg . «© «© «© «© «© © © © . 

Unter hohem Druck . . . + « « «© © a 2 @ 
Unter niedrigem Druck. . oe gr ote 
Kaustisch . . « «© «© «© «© «© © © © © © © 2 
Berdhrung der Haut vermeiden e 
Hee 2 3 ee we ee SE Oe HR SS Oe we Ow 


Steril a6 wow eee wee ee ee ww WS 
Im Kihlschrank aufbewahren . . . + «© +» « « 
Kaputt © 2 « © 3 8 ee ee el ll a 
Schutzbrille « «6 «tt Btw He ee He 
Atemgerat . . » 2 «© © © © © © © © © © © 8 8 
Diskussion .« s «© © « «© @ © «© »@ » @ © 
LABORMOBEL .. - « © © © © «@ «© 2 


Abzug . «= - . es © we ow @ 
Laborschrank mit “Orbel tabrett on ee we. we ° 
Lagerschrank . 2. «© «© «© » «© «© © © © « . . 
Schrank . .» «© =» » © » © @ we oa 6 # © 8 . 
Schreibtisch .« « « « =» « «= « i 4 © Bowe . 


Tish: & eas o aw & @ woe ® © ih we 
Aktenschrank . «© » «© © ©» © ©» ew we we ew we 


WNYNVYNYODANNNNARKRAUDHAWWOWWHWHWWHWWHWWWWWNNNNNNK RK Ree 


Diskussion . .« « «© © © » © © © © © 8 © « @ . 
TRAGBARE LABORMGOBEL .... «© «© © © «© « «© «© © «@ a 
Laborwagen .. + « «© © «© © «© & . . 
Laborstuhl oe e i Ser Ci BP SP ee Be a 
Leiter « « «© « «© » « 26% ee oR ee ee 
Diskussion . ... « <6 eo ew we ee ee 10 
ARMATUR .. . e 9 fe ww Ww We re ew wm BPR We 11 
Hahn... . se oe FR Dow Boe ew Bw 11 
Warm und kalt Wassarhabn ° ee ee ee 11 
Spahlbecken . . . 8 ee ee ee ee 11 
Absperrhahn he oe 8 Roe ODO 12 
Kaltes Wasser . 6 << © 6 we we & 6 ee 8 te we 12 
HeiBes Wasser .. « «© « «© © «© «© «© © © © 2 . i2 
Destilliertes Wasser .. oe eR Rw ee 12 
Dampf . 2» «© 2 © © © © © © © © © 8 ew ew tll lt 12 
DEE foe ie te arin Se ee we DG ee ele @, We 12 
Gas... ewes ce we. ee te 13 


ARMATUR {Fortzetzung) 


GERMAN TABLE OF CONTENTS page xxxv 


Saversteff (D2) 6 6 ee & we HR He mB 
Stickstoft (Ns) 3 = 6 we ee we ee we ee 
Vakuum . «© © © # © © © we © eh tlt he ll 
Nadelventil ... . 
Siphon .... « « 
Diskussion. . * 


ELEKTRISCHE AUSSTATTUNG ee a cee ee ee ee 
AnschluB . . .« « « ae ee ee ae ee ee ee 
AnschluBKasten .. . ae ee ee 
Var iabel Tranetormator ("Variac") ‘ 


Batterie; Aufladenbar und hichtaufledenbar ow 

Ladegerat . . «+ »« « «© « 

DOPSKCSSION. «= Fw we Oe Re ae 
FLASCHENGAS ... . z ‘ Jat oe cae ee eee Ges Oh. we oe 

Gasflasche oder Baabensl ter oie al Sea” BPO ce 28 


Druckrequlator .. eae ee Se eae a 
Klammer der Gastisache ea ee Se a ae Se 
Diskussion .. ee ele Se a fe eh OE 


VAKUUM- UND LUFTPUMPEN oe me Rw fe ei Se Be i 
Vakuum-und DrucKpumpe .. . « «© «© © © © @ «@ 
Bewequng des Pumpenrotors . . «© « «© «© © «© «© «© 
Vakuumpumpe (DrehKolbenolpumpe?) . 

Handpumpe . . oie we ow Ca oe ee 
Stutzbare Handpumpe ee Oe eR EO 
Acpirator oy eis * & oe oe Se 

Diskussion . r) oe ew © © ow 

LAGERUNG IN NIEDRIGEN " TEMPERATUREN 
Kahl schrank-TiefkKihItruhe . . .« « « « 
Trockeneisbehal ter (Kohlendioxidachneebeha) ter) 
Trockeneiskasten (zur Lagerung und Transport) 
DewargefaB . . « « © © «© © «© © © © © © © © © ® 
Diskussion . je ea gee a a eo 

LABOR HANDAUSR@CTUNG ie bw Rw oe oe Re OY OS 
Spachtel . « « « © «© © © © «© © © © «© 2 . 
Schaufel o 58 We Re RR ae ae ee 
Zange . = «© «© © © © © ©» © we ew ew 
Rahter «2 2 & 8 we eH &e we we we ee we ge 
Notizhett .« « 2 © #8 © 8 ee ew we he 
FOVie- cs «53 fe ee ew OR ee Oe ew EH 8 
Taten «.-. os 68 ee ws 


Abdamptschale cs 2 eo Boe ee Fw oe 8 me we ie 
Schurze. . les, Wer tw wa rm, Jas ay hs J ee OR 
Aabesthandschule eRe Be ee we ee we Se 
Gummihanschuhe.. . fe Hw ee SO 


Handschuhe zum einmaligen Gebrauch .... . 
Reinigungsflasche . . . «© « «© © © «© «© «© © © «© «8 
Tropfflasche . rae 
Gummibirne . « « © © «© © © © © © © © 2 
BOrSt® £6 @ Si’ TR ee Kw RB HS HS 
Putzmittel oe aS ww Oe 
Papiertacher . 2. 2 «© «© © «© «© «© © © © «© © © ow 
Wanduhr « . 6 2 6 ms @ 2% Hh ee ee Oe HH 
Intervalstoppuhr .... « . 
Zeitschalter .. ee in, Se le we 
LABOR HANDAUSROCTUNG {Fortzeteuna) 


GERMAN TABLE OF 


Stoppuhr .... =» 
Diskussion .. 


LABORWRKZEUG . .... « 


Zange . . . 
Nadel ¢érmige Zange 


Drahtschneidende Zange 
Metalschneidende Schere 


Schere.. es « 
Schraubenschidese} 
Schraubenschlissel 


Flachschlassel garni tur 


Hammer  . 1 1 ee 
Schraubenzieher . . 
Bohrenspi tze . 
Metalfeile . .. . 
Aufspannblock 
Létpistole .... 
Diskussion .. 


BOROWERKZEUG ..... . 


Klebebandverteiler 
Beschriftungsgerat 
AufkKlebezettel ee 
Kugel schrei ber 
Fettstift .... 
Filzstifft 

Linial 2 @ 
Rechner .. 0 « «© « 
Diskussion ... . 


PERIODENSYSTEM .... 


REKTI 


Periodensystem oder 
Diskussion .. 
ONSMITTEL .. . a 
Essiqsaure ... . 
AlKohol .... a 
fmmoniumhydroxid. . 
Calciumhydrexid. . 
Salzsaure .. 
Salpetersaure 
Kaliumhydroxid 
Natriumhydroxid 
Schwefelsaure 
Reagenspapier .. . 
Diskussion ... « 


MOLEKGLMODELLE . 


GLASS 


Hilfsmittel 

Stativ. « 2s ww 2 « 
Burettengestell . . 
Re tortengestel] 
Dreibein . 
Barettenk] ammer 

Kl ammerhal ter 

K] ammer . 

Kl ammet mit Halter 
Diskussion 2 «© ©@« @ 


' 8 © © © © 8 «& 


Ceinste 


1 


2 0 @ @ie ws se a 


lbar)> 


oo’. & wow 


GERMAN TABLE OF CONTENTS page xxxvii 


GIAGSEONE «os 5 fee OF BR HOH He 6 ew ee so 
Haarrorchen %. we te Ge W Rw MO ee we et ee 5a 
GLASStSD: co. wok ew OR i. Se He eer er es ee So 


KugelgelenK . « «© « © «© « «© © «© «© © © © © © © » Si 
O-Ringgelenk . cee Wee 6 we ee BOR ae ew si 
Standard VerJingtes Glasschliff . . « « «© «© « «@ oh 
Quetschhahn . « « « «© «© © © © © © © © © © © © Si 


Glasshahn . . 8 8 . 8 © 52 
KOnVeR «sie we eH DS He RH He RS 52 
Reagenzglass .« « « « «© © © © © © © © » 2 ’ 52 
Reagenzglasshalter . . « « « « « 33 
Reagenzglassgestell ..... . se . 53 
Uhrglass . «© « «© © «© © © © © ee 53 
Handschutz . « «© « « «© «© © w© « ee 8 . 53 
Glassrohrfraser . os 2 8 ee . 34 


Diskussion . So? Bi te) SR 
BEHALTER UND VERSCHLUSSE a we & aye 
Becher « « © « «© « «© © »® 
Flasch® «© « ss 6 we ew we ee ow ew 
Erlenmeyerkolben . . . «1 «© «© «© « 
Kibel oder Eimer . . 21 « « 2» «© « 
Flachbodenkolben ... « «© « » «© « 
Ampulle . . ©. «© © © e «© © © © «© © © © © 8 8 57 


uo 
oH 


Kapp@ «5 a BO eR DR SH HD TS De SC wR 57 
Stépsel; Gummi- und Plastikstépsel a a“ . 57 
Glasstépsel . 2. 2 2 © © © © «© © © © 2 ee 57 
Korken « ws» «© ewe eee eww eee el Ue 58 
Korkbohrer . « « « «© «© © © © © © «© © »® . 58 
Diskussion . «© «© «© = © «© © © «© © © © 2 . 4 
ROHRLEITUNG 2. oo et ee eh ee ee ee « 60 
Gummischlauch . « « « « © «© © © «© © © © © © © 2 60 
Plastikschlauch . . « «© « «© © © © © «© © © © © 2 60 
Schlauchhahn . . « © «© © © © © © © © 2 ee 60 
Diskussion .. Sa ae OR ea i ae RE $1 
FLOSS1 GKEI TSMASSAUSRUSTUNG ee a Se ae 62 
Spritzpipette . 1. .« © « «© ©» «© «© «© © © w wo 8 &2 
Volipipette . « « 2 © ee 8 8 ee 8 ee we ee 62 
Messpipette . . . 2 «© «© «© © © © © © © © © © © 62 
Pipettenbirne ... .« ose we oe e 63 
Au tomatische Voll pipette eo. ie we ee we 63 
Messzylinder . . « «© « « © © © © © © © © «© » 63 
Messglass . 2. «© «© « © «© © © «© © «© © © «© © «© « @ 64 
Becher « « 8 6 BF ee we Ow He we we Bw eee 64 
Messburette .. . a en ee en ee ee 64 
Automati sche Nul }pipette eR a tae a ea ee 65 
Abspeerhahn .. . 6 eR Oe we ew fe woe te 65 
Abspeerhahnechmiere oe ww ew tg wi ees 65 
Messkolben . . 2 «© «© «© «© «© © © © © © © © © © 28 66 
PUMPG@ « 2 & i se 6 ee ht hl lhl hl! el 66 
Diskussion. ee ee ee ee 67 
GEWICHT UND ZUSAMMENSETZUNG DER. PROBE | bd) ee ee 68 
Federwaage . « «© «© «© © «© «@ « 5 * 6 eh ee 68 
Hebelwaage .. SS ee ae a ee we i et 68 
Analytische taxce <i om le fm, s 2 © eo 68 


GEWICHT UND ZUSAMMENSETZUNG (Fortzetzung) 


Automatische Waage 


Gewichtssatz 

Wichtewaage . 
Hydrometer. 
PyKnometer . 
Viscozimeter 

Polarimeter . 
Re fraktometer 


Handrefrektometer 


Diskussion. 
ERRITZEN . & «os 
Ofen .... 
Heizplatte . 
Brutapparat . 
Heizpilz .. 
Tauchsieder . 
Heizband. . 
Muffelofen . 
Schmelztiegel 
Wasserbad . . 
Thermometer . 


Thermometer mit Zifferblatt 
Elektronisches Thermometer 


Sterilisator 


Sterilisator der Instrumente 


Brenner .. . 
Spiritus] ampe 
Gasanzinder . 
Streichhélzer 


Schmelzpunktbest immunqsapparat 


Schmelzpunktrorchen 


Diskussion . 


MISCH- UND PRESSAUSROSTUNG . 
Morser und Mérserkeule 


Rihrer ... 


Magnetischer Ruhrer 


Grosse Schitttelvorrichtung 
Schattelvorrichtung 


Mixer . « « « 


Handschleifmaschine . 


Mahle... - 


Gewbwschleifmaschine 


. 


Homogenisierapparat 


Emmulsionshomogenisiersapparat 


Hydraulische Presse 


DisKussion . 
MEBAUSROSTUNG. . 
pH-Meter .. 
Elektrode . . 


pH-Pufferlésung 


Lackmuspapier 


Vol t-Ohm-Amper ame ter 


Barometer . . 


Bombenkalorimeter 


MEBAUSRUSTUNG (Fortzetzung)> 


GERMAN TABLE OF 


CONTENTS 


page 


xxxviii 
: 69? 
° é? 
. 69 
. 70 
. 70 
. 70 
‘ 71 
. 71 
. 71 
‘i 72 
* 73 
= 73 
. 73 
. es 
. 74 
. 74 
e 74 
* 735 
. 75 
. 75 
. 76 
. 76 
. 76 
. 77 
. 77 
. 77 
. 78 
. 78 
. 78 
. 79? 
* 7? 
. 80 
. 81 
. 81 
. 81 
« $1 
. 82 
. 82 
. 82 
. 83 
. 83 
. 83 
° 84 
. 84 
. 8s 
« 86 
* 87 
. 87 
. 87 
. 87 
. 8s 
. 88 
. se 
. &9 


GERMAN TABLE OF CONTENTS page xxxix 


Zentrifuge . . se 8 ee eee lll 8? 
Zentrifugenkopf (Rotor) eh ek SE Se Te tO he! ar 70 
2entrifugenolase <6 a os wo wow Wow Bo woe eR 70 
Trager. See we ee we Re ee ee $0 


Spek tralphotomneter te. I NY Fel UL we Sle 91 
Spektraizelle «= «3 ws % ee KR eR He HE Sw Ws v1 


FUGOROMeTER fs wa Se & eS ee eS Oe we Boe we Se 92 
DurchfluBmesser » 2 «© «© 2 @ © 6 we 8 ee ee 92 
DIPSKUSSTGR 6 ie cae wey tee we we Se, 93 
TARENNAUSROSTUNG « © 4+ & Fh ww Few Te OR ee Rs 94 
Gel-Séuleelektrophorese . . «© «© 2 «© «© «© «© «© © 94 
Abtastdenitometer . . 2. 2. « © + © © © © © ww 94 
Dialysator.. i ies We) I. Ub wee, “Se are Je 94 
Au tomatischer Probennehmer ie Rw a a oe Sa 75 
Sieb .. i we we ee Oe me oe Oe ee 9S 
Gcheldetr behter SS BR ee ew ww 9S 
Trennsaule .. ye a a AP OR UR we aS 96 
Dannschichtchromatographie Se ee ee ee ee ee 9S 
ChromatographieKammer . . 2. . 1 «© © © © © @ we 96 
SoxWl@t-EXtrakict 2. 6 so 6 ee ee B® es 97 
ExteaktiionshGise a2 gf ee ei eH ee HO OR 97 


Galeatisch=Extraktor « 6 « 2% 8 “a” RS OH RG 97 
BabeocKk=Flasche . « « 3 & © 3 we ee He we wo 98 
Stechzirkel .. . +e & wh © we 8 ee ee 73 


Babcock-— centr iéich «8 +8 oe le we ie ee 98 
Behalter aus Atuminiomtot te eee Gre te ROS OR 99 
ExsikkKator ee ee ee eee Ok we Ow ee re 
TROCKNEr « «= we ee we ee ew ew Ew GL 99 
Vakuumofen .. . a YS Oe a ee 100 


Feuchtigkei tswaage i we we Roe ee Se ow ee ow) 6h 
Gefriertrocknunqg . «© « « «© » « «© © « » « »« © » 100 
Kjeldahl-Kalben. . oe ee we ee wl e)|=6«CO 
Kjeldahl] ~Digestioneinheit ee ee ee ee ee 
Kjeldah!l-Destilliereinheit . . « « »« » « «» « » 101 
Registrierapparat . 2. 2. «© «= » © «»= «© »© © «© © © «© «102 
DISKOSSHON: 8s°m ose Sole i we ue ee a Je Som oe RES 
FICTRIEREN « fi ew eRe BHR SR TK we He we He ew )6©=6hHOR 
MCRECHtOR se 6 3 OW We ee we wa ewe awe) «OA 
Filterpapier «.« «© «© © «6 © © 6 we ee we ew ew we we he) «64 
Glasswolle . . 2. 2 «© «© «© © © » © © © © «© © © 8s) $04 
Absaugeflasche «© « # & 6 He HH ee ee ehh H.)|6hULTOS 
Bichner-Filtertrichter .. . . 
Glahtiegel 2 0 we ce eh we wt we ee we Sie el 
Tiegaithalter «1: 6 6 © © we ew ee wr SR ee eS me) | lhc 
Staubprobansammler . . . 2. «© «© « « e 2 . 
DISKUSSION «2 « ee 8 eo we eee ew le ell lel lw)|6LOP 
DESTILLATION «66s a ew ek «2 BOR Te See ee «68608 
Retorte ... foe we Re we ee we oe a ee es OB 
Destillierkolben. * oe 8 ee ee ee es 6S 
blasserdestillierappart 2 ie Boe ewe we ee )6 6S 
Entsaltzungsvorrichtung - » 1» 2 « «© «© » « «© « © 109 
StoBverdampfer « « « 8 «© © © © we =e we ew ww wh e)|6HOD 
Diskussion « s #6 2 6 6 & ee He eh hl ll elhUvwehle©6hUmRO 


GASMESSUNG « ¢ & & 8 Be ee ee ee ee we ee te ee | CE 


GERMAN TABLE OF CONTENTS page xl 


Respiratometer «6 6 s 8 8 ee ee ee ee 111 


Diskussion. Ce oe ee 112 
ASRUSTUNG ZU VERSUCHEN MIT KLEINEN TYIEREN « «© « « « AIS 
Kafig . »« « « « « “te ea ale ie oe OP ge ae es we OES 


TRERKPORT. cic cS @ oo % Wa we wc ecm eve ee OAS 
Fotterschale « @ % © 8 2s we ew He eH ew we we TRS 


Prapariersatz .. « i. 8 BOR Be Re me ew EN 
Operationstisch far Tiere ‘Paw eS a ai ES 
Diskussion . oe © @ . 115 
MIKROSKOP1 SCHE UNTERSUCHUNG . 116 
Mikroskop ... + ‘i! 8 . . « 356 
Schieber. . . . »- 116 


LUpe@ 6 «eee ew 8 ew ew le we wm we we 116 
Linsemtuch «© 2 © se st ee TRH ST HK See TF 
Mikrometer os « @ & * See ee we we ee we we 
Zahikemmerm . 6 eH we we ee he we De we ee we | CA 
Farbetopf . . os = im be ae BO ae ee, OES 
Rawebebearbel tungeeinheit =e ew Soe te ee oe et ATS 
MiKFGtOM «© <~ %& % «© 8 ew He we he we ee we He 118 
Diskussion «2 : « «© 2 ee et ne wm ee ee ew Ow OT 
MIKROBIOLOGIE . «© «= «© © © © © @ © we we te wl he «6120 
Kulturbéden « «6 2 8% * -@ % He wa we we ee & «610 
Verdinnungsflasche . « « «© «© © © © © © © ee se 120 
Petrischale .. . ee fe s ae wee oe, we CAE 
Steril) feattonskasten "€or Petrischale it bee Aza 
Quebec-Kolonienza&hler . «2. © © © © © © © @ «@ e 12! 
Z&ahler .. oe Soe es eee ee ew ee oe ee we 6A 
Impfungsnadel oder Schlinge . . «+ « «+ «© «© «© © «© 122 
Hulturrérechen « «© ss «© 8 © © ©) wR ee we He we) 6 
Diskussion .« 2 « © st © © @ & Re eee ee ve ASD 
WASCHEN ... + «© « « Eig ee Oe te “wi te: Oo OA 
Waschvorrichtung fur “Glass ee ae ee ee ee 
Waschvorrichtung fir Pipette . . .« «+ «© « « «© « 4124 
Trockner fir Glass «§ 2 2 es we we ee we eh ws 61SS 
Diskussion « «4 «© © © 4 @ ye ew we et we He we CS 


COMIC NAME 





POLISH TABLE OF CONTENTS page xli 


WYPOSAZENIE ZWIQZANE Z BEZPIECZENSTWEM PRACY 


Zestaw pierwszej pomocy medycznej. 

Gagnica . é 

Koc przeciwpozarowy 

Prysznic 5; 

Woda do prukania oczu 

Telefon . : 

Napisy i xnaki ostrzegaiace 
ostroznie 
material wybuchowy 
niebezpieczeristwo skazenia ‘biologicznego 
Zagrozenie promieniowaniem 
zar6z okulary ochronne 
niebezpieczeristwo . 
Zagrozenie pozarowe 
substancja korozyjna 
trucizna 38 
konieczna odpowiednia wantylacja 
pod wysokim cignieniem 
pod niskim ci¢nieniem 
zraca zasada 
unikac kontaktu ze skéra 
wysoka ne 
steryine. ‘ , 
przechowywad w lodéwee . 
uszkodzone 

Okulary ochronne 

Wziewnik 

Duskusja . 


MEBLE LABORATORY JNE 


Wyciag : 

Szafka laboratoryina | z ‘platem ‘yoboczym 

Wysoka szafka laboratoryjna . ‘ 

Wysoka szafka laboratoryjna z przesuwanymi 
drzwiami 

Biurko «: «ss 

Stor. ; 

Szafka z szufladami “do. przechowywania 
dokumentéw 

Dyskusja . 


PRZENOSNE MEBLE LABORATORYJNE 


Ruchomy stolik ale ae 
Krzesfto laboratoryjne 
Drabinka 

Dyskusja 


WYPOSAZENIE.................. 


Kran wodociagowy oe eee ee ee a oe eae 
Kran wodociagowy z zimna i ciepta ia 
Zlew . Re sey PL ot alpen 

Kurek . 

Woda zimna 

Woda goraca 

Woda destylowana 

Para wodna 

Powietrze 

Gaz 


AARHMARAWWNWWNWWNWN WN WWW WNWNnnrnnnnnneesee 


NNN 


POLISH TABLE OF CONTENTS 


page xlii 
WYPOSAZENIE<c.d.> 

Tien(Q5) 13 
Azot (Ns? 13 
Prdznia ‘ 13 
Zawér iglicowy . . 13 
Rurka ee syfon 13 
Dyskusja .. 14 
URZADZENIA ELEKTRYCZHE . 15 
Gniazdko elektryczne x3 15 
Rozdzielacz, kontakt przenogny oa 15 
Transformator 15 
Bateria ‘ 16 
Urzadzenie do tadowania baterii 16 
Dyskusja 17 
GAZ W BUTLACH ob ue euarie Fe x 18 
Butla gazowa «22 © sn eas 18 
Regulator cignienia. 18 
Uchwyt do mocowania butli gazowej. 18 
Dyskusja .. 19 
POMPY PROZNIOWE I POWIETRZNE 26 
Pompa prdzniowo-cisnieniowa . 26 
Ruch wirnika pompy 208 
Pompa prdézniowa 28 
Pompka reczna. + a 21 
Pompka reczna Copierana ° pod2oge) $i" 21 
Pompka wodna ........ oes 21 
Dyskus3e <5 2 eis sa wee woes 22 
PRZECHOWYWANIE W NISKICH TEMPERATURACH 23 
Lodéwka z zamrazalnikiem ; * 23 
Pojemnik do przechowywania suchego ‘lodu 23 

Pudro do transportu i przechowywania 
suchego lodu 24 
Termos le SOS BOR we RIM aS Ae Be ROD 24 
Dyskusja .. Se ae 25 
PODRECZNY SPRZET LABORATORYJNY 26 
Szpachelka 26 
Szufelka 26 
Szczypce 26 
MieszadYro a a 26 
Hotatnik. « «6 « se ae wa ee ee ee 26 
POLS co oa 2 es 2 ewe Sar See ee RO a 27 
Torebles « 2% gow 6 ewok ee Boe bred Ge a8 27 
Parownica it. 2? 
Fartuch echrorny is hae 27 
Rekawice azbestowe Ex ae 28 
Rekawice gumowe .......... 28 
Rekawice jednorazowe 7 aoe Bae eS 28 
Tryskawka ....... {HP SS HE SS SOR 28 
KPOplOMmie@V? 6 ne mR ee ew oe me ls oe eh es 29 
Grumzka gumowa co. 2 sede Sb ee ak Ewes 29 
Szczotka ; eee oe ee aw oe 4 SE BES 29 
Srodek zmywajacy ..........., 23 
Bibulka do czyszczenia ...... 29 
Zegar scienny : ih aR ae lee, ples ar 38 
Czasomierz:, minutnik SR @ 2S eS Oe &H 38 
WyYacznik zegarowy .......... 38 
SEODOR x oases ah any en en tes sh pe) te ee ee 31 
Dyskusja ..... mee Ras he ata es Ring 2 4 32 


POLISH TABLE OF CONTENTS page xliii 


PODRECZNE NARZEDZIA LABORATORYJNE ...... ne 33 
Szczypce ... oe 6 33 
Szczypce do wyginania i ‘ciecia drutu wwe sg 33 
Szczypce do ciecia drutu........ jy kos 33 
Nozyce do ciecia blachy............. 33 
Nozyczki.... Ses, Bvid iat Sense ha Sev Bl aie ds bere eS 33 
Klucz francuski . si 248 @ © Sr ¥ ¢ go ae & 34 
Klucz pzYaski do nakretek ee ae er ‘ 34 
Zestaw kluczy wpustowych szeéciokatnych ; 34 
AZOUEK 2 od sa RE EPS eh ROR we le MR eS QS 34 
Svdbokvres. <2 5-5 -< 6 WEe eS eS we ECE SG 34 
WISVEPS: ew ek eae Se wh S tai 3B. ah le 33. 
Paik”. ses 8. erie ho ee Se eet eke wm Alene 35 
LmMadzO 2c eh wR HSE RE ES Hees ew ES 35 
LEECOWNICR 55 ek HO eo eo Re eo xO SS aoe AG 35 
DB FR 6 a ele et me Sew By We Se we , Bee ee, 36 

PRZYBORY BIUROWE ..... eR % 3? 
Przyrzad do rozwijania i ciecia tagmy 

klejacej.. £m wows 4b 37 
Przyrzad do troczenia napisow na 

en nenre eee fae OR ASE IS ¢ Ge Ai aS RS 37 
Nalepka .... + - ms oO e SF Se 4 wR’ & 37 
Drugopis.... s Re eo Se as 37 
O&¢rdwek woskowy, dermatograf Shie te Feo Boe 38 
Pisak, flamaster «bi cee Hae ewe es 38 
Bingjka. «5 sos 8 oe Gee was ea wed Bre we aH 38 
KRIROTREOP ace Sede fe em eS ole ae 38 
Dyskusja .. of, 0s dS db is, G-: S Aat, wash Oe 39 

TABELA UKLADU OKRESOWEGO. Sip me ee xa 48 
Tabela ukfadu onr ene eeae pierwiastkéw e 48 
Dyskusja .. in eee ea eh a, ok Bete 41 

ODCZYNNIKI CHEMICZNE Se: bie Wiest Pp ee HA Toy, gh Beran ee GP. > an RY 42 
KWAS CGbCOWY gins sew ea ee ESR BRE EH EG 42 
Alkohol... Pf ee 2 S Boe ww ww 42 
Nodorotlenek amonowy ae eee ee ee 42 
Wodorotlenek wapniowy ............. 42 
Kise S61NG .. on oo ead 8 oie ota ey 2.8 oe we 42 
Kwas azotowy .. ER How SS Bere Eee 3 42 
Wodorotlenek potasowy 5 Fw He ye wae & 42 
Wodorotlenek sodowy .............2.. 42 
Kwas siarkowy.. Sisk SO EOa Baw ibid s 42 
Etykiety na odezynnikach gowoy 2 $B ee Oe % o 43 
Dyskusja .. bs ah Hay db pitt cick’! at ober, o& a: DTM oH Bhasin 8 44 

MODELE MOLEKULARNE Se > Bae Fomaeoy SS we a bee dd 45 

STATYWY ... a) SS wk We Ser ee Be es 46 
Statyw ramowy a ee en a ee 46 
Statyw do biuret . 2.2.5 wate Rw ewe 46 
Statyw laboratorginyg <« . % 4: % we ae Bes 46 
Trdjindgg .. io pit Sing hy ge ea ee Se ow 47 
Uchwyt, Zapa do biuret wna wor, BS ey ells. 4? eked > & 47 
Hacznik «2 os  tcy eS wae ees ud Ga we a oe 47 
tapa statywu .. Sit SP Bo Sek Be eae Ss 47 
tapa statywu z tacznikiem ee ee ae ee 48 


DGS IE. a's Seow om oe B arcelie eae Bh ee a 43 


POLISH TABLE OF CONTENTS page xliv 


SZKZEG: LABORATORYINE:, 2. ie a ee ee 4 


Rurka szklana 

Rurka kapilarna $4 bb eyggnk oo, 
Bagietka szklana........ ag. OE WF — 
Potaczenie na szlif kulisty......... 


tacznik piergcieniowy .............. 


Polraczenie na standardowy szlif- stozkowy 
Klamra zaciskowa .......... 

KG¥ek @2Kkienyg «2 6 ne oh 
Chrodnica. 

Probéwka ... 

Uchwyt do probéwek 2d Bt thy Se or BS Re oe Rt 
Statyw do probédwek ............... 
Szkierko zegarkowe a) 

Ochraniacz dYoni . 

Urzadzenie do ciecia szklanych ‘rurek 
Dyskusja .. Si ae ME a ge Bao 


NACZYNIA I ICH ZAMKNIECTA 


Zlewka ..... oe ee ee 

Butelka .... dole wt yh 8 ea bless Be Le 
Kolba stozkowa a a? ints tar we Aang ay 08 a Oats 
Wiadro Z 

Kolba ptaskodenna 

Fiolka ... be Be, coke, ay Sia) Say eh 
Wieczko, nakretka eB AE e & Beah GLe: aoe eri 
Korek e % 

Korek szklany 

Korek z kory drzewa 

Korkoboér 

Dyuskusja 


RUCK, QUMOWA, oo 26s es, Ss alla eal ml ee wf > 


Rurka plastikowa ........ 
Zaciskacz do rurka 
Dyskusja 


SPRZET DO MIERZENIA OBJETOSCI CIECZY . 


Pipeta strzykawkowa 

Pipeta miarowa 

Pipeta wielomiarowa . é 

Pipeta napefniana gruszka. gumowa 
Dozownik ie Ge Bob woe se AME Dw 
Cylinder miarowy . 

Menzurka 

Zlewka F 

Biureta wielomiarowa 

Pipeta automatyczna jednomiarowa_ 
Kurek Jr 

Smar do uszczelniania. kurkéw 
Kolba miarowa. 

Pompka 

Oyskusja 


POLISH TABLE OF CONTENTS 


CIEZAR I SKLAD PROBKI 


Waga sprezynowa .. eo eS oe ob & ae iw 

Waga trdjramienna z przesuwnymi 
odwaznikami 

Waga analityczna SIS ee ey a 0 

Waga automatyczna jednoszalkowa 

Zestaw odwaznikéw ... 5.52552 seas 

Waga do okre¢lania ciezaru wla¢ciwego 

Areometr . 

Piknometr 

Wiskozymetr 

Polarymetr 

Refraktometr ao bs 

Refraktometr reczny 

Dyskusja 


OGRZEWANIE 


Suszarka . 

Podgrzewacz . 

Cieplarka 

Praszcz grzejny 

Grzejnik zanurzeniowy 

Tagma grzejna 

Piec muflowy 

Tygiel . oe 

tLaznia wodna 

Termometr 3 & ss 

Termometr tarczowy. . 

Termometr Eee ere 

Rutoklaw 

Sterylizator do ‘narzedzi 

Palnik . 7 

Lampka spirytusowa 

Zapalacz do gazu 

Zapatrki . 3 : 

Przyrzad do oznaczania “temperatury 
topnienia ; ; 

Probdwka do oznaczania " temperatury 
topnienia 

Dyskusja 


SPRZET DO MIESZANIA y ZGNIATANIA 


Mozgdzierz i pistol 

Mieszadro s 

Mieszadto magnetyczne 

Duza wstrzasarka 
Wstrzasarka. 

Mikser. : 

Reczna maszynka do mielenia 
Mryunek 


Homogenizator ‘szklany do miekkich tkanek 


Homogenizator . 2 
Homogenizator emulsyiny . 
Prasa hydrauliczna 
Dyskusja 


POLISH TABLE OF CONTENTS page xlvi 


APARATURA POMIAROWA ...... 2... 2... Bie ae Se pine 87 
ss) lg eee ea Reet dict 87 
Elekrody.... Lk yas Ga RS Bae Ss Os 87 
Bufory Wzorcowe ..% 5488 bet ae Bi ewe 87 
Papierki wskaZnikowe .............. 88 
Miernik uniwersalny .....-........2.. 88 
Barometr ... RS Beer es Pek aa SB Bee 88 
Bomba kalorymetryczna_ i ae Oe ee ee 89 
Wirdwka .... B, Mert as, Sale Te, ae Tale)! nM GOO 89 
Growica wirdwki wf Go hp fy Bl be BU eB Ady Soda Roe 98 
Probéwka wirdwkowa .. wee De BOR 98 
Gilzy do probdwek wirdwkowych Sige Bei 9 oe Oh, ey 98 
Spektrofotamete 2. wc ee we ee aw Be a ee 91 
KQWe@Ge 5 goes. ak. Boe oP OR ae 8 OE RS ls 91 
Filuerygmetyr 5 eis se wR ee RO RR wR HY we 92 
FIGOMGEY 15 ok i ee Ke ee ON Oe) se 92 
Dyskusja... Sb gleg Sale lel ok ae pe IR oe Bee 2 33 

APARATURA ROZDZIELCZA re: fee & aces 94 
Elektroforeza kolumnowa na " zelu if StS a RRS 94 
Desintometr skaningowy............. 94 
Dializatov..- 2 ws 6 eee kh wae EDS 94 
Automat do rotacyjnego przesuwania ' prdbek 95 
Sito... #% oe 200 b ee SC’ wow 6k e WS 95 
Lejek rozdzielezy Bo foe Re hgh ah a 95 
Kolumna chromatograficzna ey Sek d! Bey EA ee a 96 
Chromatografia cienkowarstwowa ....... 96 
Komora chromatograficzna ........... 96 
Aparat Soxhleta, 64k we we ee ee 97 
Gilza eketrakegin&® 5 2 6. ee eee ah be ee we 97 
Aparat. Goldfischa .., cc's se pe 8 EH Ew Ee 97 
Truszczomierz Babcocka ............. 98 
COKE! POMISAPOWS «26 6 swe eas rs wm & Hl RH 98 
Wirdwka Babcocka .... OF Fey Xow 98 
Naczynko z folii aluminiowej . 62 ee ow woes 99 
ERSyKStor wc ee hc ee om Fe 99 
Suszarka .... ee ea re ae a a 99 
Suszarka prézniowa Bi di, ¥6 Dia, Hee 
Aparat do oznaczania zawartosci ‘wody suo | ABS 
Suszenie sublimacyjine .............. £106 
Kolba Kjeldahla ... at 2OL 
Aparat do spalania prdébek stosowany | w 

metodzie Kjeldahla .... 101 
Aparat destylacyiny stosowany w ‘metodzie. 

Kieldahle:.. so: seas ew de ee RARE EO 1e@1 
REgOStYAtOM. 2k ed ewe we ee eS ee «OZ 
BYySkUSIS 6c i es Gee com Boke ee ww we ae OS 

FILTRAGIR:: «ono Sake Y SE ee SE OE wns ge. 
Lejek ... Sb ed Fk Sa BO we wR EPS SG 104 
Bibufa filtracyina 6 io Fae fecha a ae he Yo Gre ee, TO 
Wata szklana.................... 104 
Kolba ssawkowa «2.440328 228232 pele FOS 
bejsek ‘BUGKHWEPS . fis whe Sw Pe tes eee « 2S 
Tygiel ..... swe 265 
Korek z stworen ‘de bqrenatzanla: hadi eer 166 
PPUCZRA ei Soe ala SS eee 8 Fee Eo EAR 6 Oe 106 


DygSkueyas 2: hee et ASE Rw Ee RRS Ge eee «6TOP 


POLISH TABLE QF CONTENTS 

DESTYLACJA . : - 

Aparat destylacyiny 

Kolba destylacyina 

Destylarka 5 

Demineralizator 

Nyparka 

Dyskusja.. 
BADANIE PRZEMIAN GAZONYCH 

Aparat Warburga. 

Dyskusja. — 5 
SPRZET DO BADAN 2 UZYCIEM MALYCH. ZWIERZAT 

Klatka dla zwierzat. ; 

Poidelrko i RoR Se 

Karmidetko 

Zestaw sekcyijny . ‘ 

Stor operacyijny dla zwierzat 

Dyskusja... ‘ 
BADANIA MIKROSKOPONE . 

Mikroskop a 

Szkierko pide tawawe 

Lupa. &. te ie 

Biburka do czyszezenia “soczewek 

Mikrometr 


page xlvii 


198 
168 
108 
168 
109 
169 
118 
111 
111 
112 
113 
113 
113 
113 
114 
114 
115 
116 
116 
116 
116 
117 
117 


Komora do liczenia. kruinel i ‘drobnoustrojow 117 


Naczynie do barwienia 118 
Aparat do przygotowywania preparatow 
histologicznych 118 
Mikrotom . ; 118 
Dyskusja . 119 
MIKROBIOLOGIA. 128 
PodYoza. 120 
Butelka do rozciericzen. 128 
Prytka Petriego ‘ .. 128 
Pojemnik do sterylizacJi ‘plytek Petriego »« ket 
Licznik kolonii ie dy ett Gon Salta’, me aon | We 
ETOP WTS oS 2S, 0 eh te ods hh Me rh me ea 121 
Eza 122 
Probdéwka ‘bakteriologiczna. {22 
Dyskusja. f23 
ZMYWANIE 124 
Zmywarka do szkta laboratoryjnego 124 
Pruczka do pipet. 124 


Wieszak do suszenia szkra laboratoryjnego 125 


Dyskusja... 


126 


SPANISH TABLE 


EQUIPO DE SEGURIDAD ... . 


Botiquim i. « » « « w « 
Extintor de incendiaos . 
Manta contra incendios 
DUCHSA «a «© «© @© & © © Bos 
Lavaojos .. +s « © « « 
Teléfono « « « «© » w « 
Etiquetas y sefiales . . 
Precaucién soe @8 
Explosivo . .« « « e« 
Riesgqo Biolégico . 
Riesgo Radiactivo . 
Use Gafas ..... 
Pelfigro . « « « @ + 
Inflamable ... . 
Corrosivo «s + « «= « 
Veneno . « « « « «+ 


OF CONTENTS 


Usar en la vitrina de gases. . 


A presion elevada . 
A presion reducida 
Caustico . « « « » 


Evite el cantacto con Ja piel . 


Calhente « «2 @ w 4 
Estéril « «© « « & « 


/_ 8 © 8 «© © 


Mantener en refrigeracion.. . 


No Funciona... . 
Gafas protectoras ... 
Mascarilya « s « % 25 
Discusién.. . . 


MOBILIARIO DE LABORATORIO. . 


Vitrina de gases ... 
Médulo de sustentacion 
Armario . s 2 © 2 » «© @ 
Estanterfa «264 ww © « 
Mesa de despacho .. . 
Mesa « «5 «© » » 2 « © 
Archivador oo 2 8 
Discusién. . 


Carro de laboratoriao . 


Silla o taburete de laboratori 


Escalera: « «6 ©» « « « « 
Discusién. . < 


INSTALACION DE FONTANERIA . 


Grifo ss sw ee ie we we 
Grifo combinado.... 
Fregadero .... + «= e 
Grifo i. 2 we soe we we ee 
Agua frfai.e «= «© © © w 
Agua caliente .... . 
Agua destilada ... . 
VADOP wn oe Ee ew we ew 
Abbe 2 we eee 


MATERIAL PORTATIL DE LABORATORIO ow) 


9 


page xlviii 


. 1 
. 1 

1 
. i 
. 1 
. 2 
. Z 
. 2 
. 2 
. 2 
: Zz 
. 3 
. 3 
. 3 
. 3 
. 3 
. 3 
. 3 
. 3 
. 3 
. 3 
. 3 
. 3 
. 3 
. 3 
. 3 
. 4 
. 4 
. 3 
. 6 
. é 
. é 
. é 
. Cg 
. 7 
. 7 
. 7 
. 8 
. z 
. z 
. o 
. a 
. 10 
. 11 
. i1 
. 11 
. 11 
. 12 
. 12 
. 12 
. 12 
. 12 


SPANISH TABLE OF CONTENTS 


INSTALACION DE FONTANERIA 


Gas . 


. . 


Oxfgeno . « 2 « «© «© ww 
Nitrégeno... 


Vactfo 


Valvula de aguija 


Si f6n 


e 8 @ 


Discusi6én. . ‘ 
INSTALACI ON ELECTRICA ‘: 


Enchute os « @ # &: a «a % 
Caja de conexiones eléctricas 
Transformador 

Bateria «© . « &« © « 


Carqgador de baterfas .. 
Discusién . 

GASES LICUADOS . 
Cilindro de gas . 
Requlador de presién . 
Pinza de sujecién para ed} indres de 
Discusién. . 

BOMBAS DE VACIO Y COMPRESORES | 


Bomba 
Bomba 
Bomba 
Bomba 
Bomba 


de vacfo y compresor 
Peristaltica . 

de vacio 

manual es 8 * 
de vacfo de Agua 


Discusién. . 
ALMACENAMI ENTG FRIGORIFICO 
Fr igor {i #ico-Congel ador 


Arcé6n para hielo seco 
Recipiente para hielo seco 
Termo oe ce a 
Discusi6én.. . . 


EQUIPO MANUAL DE LABORATORIG 
Espatula . 
Cuchar6n .. . 
Pinzas para ckientes- « 
Cuchara de agitacién 


Libro de notas * 
Hoja de aluminio .. . 
Bolsa ea ee Ger we On 
Caépsula . 2. © « «© © « «@ « 
Delantal 


Guantes de amianto nop & 
Guantes de goma F 
Guantes desechables . . 
Frasco lavador 28 © 
Frasco cuentagotas 

Pera de goma ..... « 
Escobillén . « « s © w « 
Limpiador . .. =... » . 
Pafluelo . . 


Re loj 
Re loj 


de gered ol te 
avisador . . 


Programador .... «+ « « 


page xlix 


TABLA PERIODICA 


SPANISH TABLE OF CONTENTS 


EQUIPO MANUAL DE LABORATO 


Cronéme tro 
Discusi6n 


HERRAMIENTAS DE LABORATOR 


Alicates 

Alicates de punta fin 
Tenazas . .« =» « «© « 
Tijeras.. e% 
Llave Ajustable o. 
Llave de dos bocas 
Llaves para tuercas 
Martittio «<« s « «= » 
Destornil)lador . >» 
Broca «6 2 #8 « 
Lima 

Tornillo de Senin . 
Soldador .. : 6. 
Discusién... 


MATERIAL DE OFICINA 


Cinta Adhesiva 5 
Etiquetador ... . 
Etiqueta .... 
Bolfigrafo 
Lapiz de cera 
Rotul ador 
Regia os « » « 
Calculadora . 
Discusién 


Tabla Peridédica 
Discusién.. . 


REACTIVOS 


Acide Acético + a 2 
Alcohol «4 « =» «+ « « 
Hidréxido Aménico . 
Hidréxido Calcico . 
Acido Clorhidrica 
Acido Nitrico 

Hi dréxido Potésico: 
Hidroxido Sédico 
Acido SulfGrico ¥ 
Etiquetado de Reacti 
Discusi6én .... . 


MODELOS MOLECULARES . 
SOPORTES . . «. « «© © © « 


Soporte o Emparrilla 
Soporte para buretas 
Soporte de aro .. 
Tr {pode ee 5 
Pinza para iuretes 
Nuez « « 2 = + 
PURZA se 6 ew 
Pinza con nuez 
Discusién.. . 


RIG 


10. 


na 


hexagonales 


VOoS . .e 
8 8 8 2 


do 


SPANISH TABLE 


MATERIAL DE VIDRIO.... . 


Tubo de vidrio .... 
Tubo Capilar .... . 
Varilla de vidrio.. . 
Union de rétula... . 
Union plana... 

Union cénica éameri lade 


OF CONTENTS 


Pinza para esmerilados de rétula . 


Llave de paso de vidrio 


Condensador ... . 
Tubo de ensayo .., 


Pinzas para tubos de ensayo... . 


Gradilla «.« » «+ «© « 
Vidrio de reloj . . 
Mango de seguridad 


Cortadora de tubos de 


Discusién .. e 
ENVASES Y RECIPIENTES s 
Vaso de precipitada 
Botella « 1. « » « e 
Matraz erlenmeyer . 
Cubo con asa ... 


Matraz de fondo plano . 


Vial ee ee 
Tapa . « «© «© © © 2 
Tapon . . «= «© « «= «2 
Tapon de vidrio. . 
Corcho « «© «+ = « »* 
Taladratapones . . 
Discusi6én . .. se 
TUBOS: “Ss 2a Be SS 
Tubo de qoma .. . 
Tubo de plastico . 
Pinza de mohr... 
Discusién .. . . 
EQUIPQ PARA VOLUMETRIA . 


Jerinquilla micrométrica 


Pipeta aforada .. 
Pipeta graduada . . 
Pera .« «© © » © ew « 
Pipeta automatica . 
Probeta . . 1 « « «= 
Copa qgraduada... 
Vaso de precipitada 
Bureta . « « « » « 
Pipeta automatica . 
Llave de vidria. . 
Grasa para buretas 

Matraz volumétrica 

Bomba, « « «© » «© « « 
Discusi@n ... . 


EQUIPOS PARA PESADA Y MEDIDA 


Bascula « « ww « « 
Granatario ... .» 
Balanza analfitica 


page li 

. 50 
. 50 
. 50a 
. 50 
° S1 
. S1 
. S1 
. Si 
. 52 
. 52 
. 52 
. 33 
. 53 
. 33 
° 33 
. 54 
. ss 
. 56 
* 56 
. 56 
. 56 
. 56 
‘ 57 
. S?7 
. 3S? 
. 57 
. 57 
. 5g 
. 58 
. a9 
° 60 
. 60 
. 60 
. 60 
. $61 
. 62 
. 62 
. 62 
. 62 
. 63 
* 63 
a 63 
. 64 
. 64 
. 64 
. 65 
. 65 
. 65 
° 66 
. 66 
. 67 
. 6s 
. 68 
’ 68 
. 63 


SPANISH TABLE OF CONTENTS 


EQUIPOS PARA PESADA Y MEDIDA 
Balanza digital . . »« « « « » « « » 
Juego de pesas . « « «+ © «© © w@ w@ 
Balanza para densidades ..... . 
Areémetro 2. » «© = wm ew ew we et 
Picnémetro «6 & © © © we we ew i ew 
Viscosfmetro . . « «© « «© © «© «© « « 
Polarfmetro . . « «© «© © © © we e @ 
Refractémetro . . 2. « «© «© «© ws @ @ 
Refractémetro manual 7 iM ae ce ws 
Discusi6n 2 «4 6 tS & we » & www 


CALENTADORES «6 « © so 8 3 & Se ee ee 
HOGAG: « 6 8 we eH Re we whe ROR Me Oe 
Placa calentadora .« 2 © st « © «© « 
Estufa « © «= # «© © s 2 wee @ ® & 
Manta calefactora . 2. .« « «© «© «© «© « 
Termostata i: «© «© «8 Be 6 ew ew 
Cinta calefactora . . « » « «© «& © « 
Horno de mufla oo. se © 6 2 we we ew 
Crisol ‘ee 6 ee Soa Be ee 


Bafio manta « « © © «© & « © 6 ws «® 
Termémetro .« 28 « & « © 2 2 6 ew 
Termémetro industrial . . . .« «© « « 


Termémetro electrénico ... . . » 
Autoclave . «© «© © 2» © «© © ew ts we 
Esterilizador de instrumentos .. . 
MEeCHOrPo:. & Ss 4 we 8 we we we we ee 
Lampara de alcohol c. Qf a ew 
Encendedor «0 © « «© © © «© * ® » % 
Fésforos de seguridad ....... 
Bafio para punto de fusién ..... 
Tubo para punto de fusién ..... 
Discusi6én... . . Ae cy tee 
EQUIPO PARA MEZCLA Y PRENSADO . 2 8 « 5 
Mortero y mano... ss © «© «© # « « 
Agitador «4 swe ww Be BOSE wR HOw 
Agitador magnético . . . . « « « 


Aqitador-Vibrador . . . . 2 « « « 
Agitador-Vibrador . . 2. « 6 « « © 


Baetidore sw» « S 8 es a @ m6 * % 
Picadora manual .... 2. «© «© © «© « 
Molino ... . oa fa ae a we 


Homogene i zador de vidrio . « « « « 
Homogeneizador . . . « « «© «© «© w@ 


Enul siticagor & <a 0% # a «& ww * 
Prensa hidraultica: «© « = « 6 & «© 
DISCUSSION 2 se he ie we ee ew 


EQUIPO DE MEDIDA «« & & e's ws % me ee & 
pH-Metro «2. cs ss ¥ & © #6 ee we 


Electrodo « . «© 8 ns ww ww ee 
Solucién tampén 2 . 8 « © & s we 
Papel indicador . et eee 6S 
Vol tinetroAmpertnetro el eS ae 


Barémetrao . 6. «© & 6s © 8 8 @ eK es 


page lii 


SPANISH TABLE OF CONTENTS page liii 


EQUIPO DE MEDIDA 


Bomba. catorimétritca «2 5 3 « & i 6 & & wa 89 
Centrifuge. i, bo Sk. ee Os, te HOw me eee 8? 
Cabezal de centrifuga . . . 2. 1. «© «© © © ww 90 
Tubo de centrifuga .. Be le ere ee 70 
Cabezal mdltiple (centr f fuga) oe 8 ee ew 70 
Espectrofotémetro . 2 ss « © ee tn te te 1 
Cubeta para espectrofotometria .... 4... v1 
Espectrofluorimetro 5 « » # 2 # % © & © e & 92 
FIQCEM@ESS ee ee kw we me we we ee 92 
DISCUSIGN © 2.s Bie PA we eR eH em 93 
EQUEPO DE SEPARACION «© «6 se hw 8 He we Hw ew 94 
Equipo para electroforesis en gel ..... . 94 
Dene COMECRG: seo ke oe we 8 we, eer ie, el. 94 
Equipo de didglisis « ¢ s 6 & ew wee eH aw 94 
Equipo de muestreo automatico .... . + « » 7S 
Criba «se see we we ee ew ee ee et 9S 
Embudo de separacién « 2. « «© © © © 8 & se 8 95 
Columna cromatografica . . 2. «6 «© © «© @ we ow 9S 
Cromatograffa en capa fina . 2. » 2 2 ew ew we 9S 
Camara cromatografica . . 2. « «© «© © © © © wo 96 
Extractor de Soxhlet «© 6 se be we a ee ms 97 
Cartucho de extracci@n . 2. 2 « « «© © © «2 2 97 
Extractor de Goldfisch © «© « & uw # eww + * 97 
Matraz de Babcock . . 1 » » » ew @ we ow we ww 98 
Compés de puntas . 2 «© & «@ w@ ew te we ewe we 98 
Centr ffuga. de Babcock . . 6 6 8 © et we 1 oe 98 
Platillo de hoja de aluminio .... . 64.6: 99 
DESeCadOr 2 0 eH 6 we eee we we ee we ee oF 
Estufa de desecaci6n ... . 2. «© «© © © © @ 99 
Estuta de vacto ss. « ev we we Fe ee we ee 100 
Balanza para humedad .... 2. «1 © © «© © @ 100 


LEGEC1LIZadOr 6 ae a 8 a WH Se He we He 100 
Matraz de Kjeldahl Bae te ee te Sr we es a 101 
Equipo de diqestién de Kjeldahl er ae ee 101 
Equipo de destilacién de Kjeldahl - 7. we «ie 101 
Registrador . .« 2 «© © 8s © «© © © © © ee kl 102 
Discusién ». 2. 2. «© 2s © © ee © ee hl ll 103 
EQUIPO DE FILTRACION «. . «6 & @ ee ew oe ew me 104 
Embudo « w 2 & 8 8 wow 8 ew em we we te fe 104 
Papel de filtro . 2. « 8 «© © @ @ © © 8 oe 104 


Lana de vidriG «« 2 © és «© @ * W 8 od we mh ew 104 
Matraz Kitasato . . «© »« « «© «© «© » «© © » © © 2 105 
Embudo de Buchner . 5 1 « © © et 6 we ee 105 
Crisol de Gooch. . . © oe os. + 2 ee * 105 
Conos de goma para embudos Buchner o 8 eo 106 
Frasco lavador de gases . . . 2. « «© «© © © w@ 106 
DiScuUsi6n «6% 6% “e wk R ee we Se Oe we we ER 107 
EQUIPO DE DESTILACION .. «6 « © @ «© © ®t eo et ew et 108 
Aparato para destilaciOn . . . 2 « «© » « « 108 


Matraz de destilaci6n ©. « s « 8 © es ow © ew 108 
Destilador de agua .- . «6 «= » «© «© «© »© © we ew 108 
Desmineralizador . . » « « «© «© «© © © «© « «@ « 109 
Evaporador «6 «© st i Hw RH Re eH eH Ue! 109 
Discusion « 2 6 © & ewe ee HH ee fw 110 


SPANISH TABLE GF CONTENTS page liv 


MEDIDA: DE. GASES «2 es. a @ w Bee Bw we ee eR 111 
Respirémetro .« «© «© « © 6 6 «© ® © # @ % © 5 % 111 


Discusi6n « « © 5 8 Se 8 oe we he ee he 112 
EQUIPO PARA ANIMALES DE LABORATORIO ...... . 113 
EOL dk er ae WS we we Ce ON at SO Gow Oe 113 
Bebedero « gs &@ © 6 @ 8 eee 8S Hm ee ee 113 
Comedero . « © = «© «© © w» © © © © ®t ee lw le 173 
Equipo de diseccién .« 2 6 ss se  & eh we we 114 
Mesa de operaciones .« «5 ws «© & © *@ 8 @ He 114 
Discusié6n « 2 6 8 ) s 6 eee HR ee we me 115 
EQUIPG DE MIGROSCOPIA « «© = 6 = © 6 @ ee ie Se 116 
MighOSstOopia « 2 5 % @ w FS BS we we Se we Re 116 
Portaobsetos «© s 8 fe a ea mw wk we Om ee 116 
LUPS of we me ee te we le le ee ee 116 
Papel Limpialentes. 2. © & « e 8 tw He HR 117 
Micréometra 2-6 @ wa we GO eR Woe wm Ue Oem Gk 117 
Camara cuentagl6bulos . .« 2. « © «© © w sw wes 117 
Cubeta de tincion « ws «8 «ew ee ew we ee 118 
Equipo de Tnelusién 2 «¢ tc ws @ iw wt oe ee 118 
MiGROTOMO 0.» om Woe eo wwe St Om ww le owes 118 
Discusti6n « » << . %& ww *% 6 % eww 8 we Hee 119 


MICROBIOLGGIA « 8 6 se 6 © wm % ew ee we 120 
Media dé cultivG os wit #@ @ % 8 BW Bw ees 120 


Frasco de ‘diluciGn « « « «© « @ ww ew we 8 120 
Placa de Petri 8 2 et ee wt ee wt ee ew 120 
Cilindros para esterilizar placas ....4.-s. 121 
CUEHER COlonias s . w 6 2 aoe a We eS eS 121 
Contador 68 Se ee wk er at we ee EK eS eS Rw RF 121 


AGA GS PUAtiNG. a ei, see oS et Je wR. ae ow. we, “ee 122 
TURBO de CULEING » 2 a ew aw we % FH ce HB Ss 122 


Brscust@n (aoe Se Se WR Oe Owe we ae 123 
EQUIPQ PARA LAVAR . 2. 1. 2 2 2 «© © © © ee ew te 124 
Levedcre «a B Ho We WH Ke wR wl we 124 
Lavador dé pipetas «a w © % 2 © % Ha SH HOS % 124 
Escurcridor « «wos w @*s & © © eB . & ew ow 125 
DiESCUSIGH « «2 sie oe wh 8 ew Oe ee 8 126 





Ig foreber 


TURKISH TABLE CONTENTS (ICGINDEKILER) 


EMNIYET ALET VE EKIPMANLARI 
Ilk yardim kutusu ae ee 
Yangin sondurtcu ...... 
Yangin Orttsu «4. «6 & «© « 6 


Dus igin ¢gesme &, &: Sod: 
G6z yikamak i¢gin ¢gesme si, teat he 
Telefon o @ se 8 


Tehlike etiket ve isaretleri 


tedbirli ol (caution) . 
patlayici (explosive) . 


biyolojik tehlike (biohazard) 
radyasyon tehlikesi (radiation 
koruyucu gé6zlugiuni tak (wear your goggles) 


tehlike (danger) .. 

alevlenebilir (flammable) 
asindirici (corrosive) 

zehir (poison) Ste. Se 
ceker ocagi kullan... 
yuksek basing ..... 
algak basing oe: kc Wee 
kostik (caustic) .... 
deri temasindan sakin 

gsicak (hot) .«« « ««s« 
steril ° ‘= © OS © & 
buzdolabinda muhafaza et 
bozuk «6s ss 6 8% % & 


Emniyet g6zligi Wier. See 
Teneffts cihazi Diep aire piel 
Tartisma é Die Woe RIS 
LABORATUVAR DONANIMI o 2 Se “aS 
Cekér ocak) << « ss @ * & @ « 
Calisgma tnitesi ....... 
Malzeme dolabi ...... 


Ofis tipi ¢galisma masasi . 

Masa 2. «© «© & «© ws oe © 
Buro tipi dosya dolabi eS a oe 
Tartisma .... . ° 


TASINABILIR LABORATUVAR DONANIMI . 
Laboratuvar tipi el arabasi . 
Laboratuvar tipi sandalye - 
Merdiverd «ii © js * % @ 


Tartisma . a 
SABIT LABORATUVAR DONANIMI oe 
MUSLUK.” joo et hee et es: ie wis 


Sicak soguk karistirma muslugu. 
Lavoba « «© ss © ws © Hw ie % 
Disli musluk (sizmayi d6nleyen) 
Soguk su ad «Na eae wee 
Sicak 60) << 2 ¢ «© # «<6 % 
Distile 8s «8% ¢ » i «= » % 


oe e ee 


hazard) 


oe © © @ 


. 


oe © we 6 


se ee 


page lv 


. 
WOUWUVMAANIYNINADADAU FP RPWWWWWWWWWWWWWWWNNNNNNPRPRR RB 


TURKISH TABLE 


SABIT DONANIM (devam) 


Buhar . Soe RoR Ss 
Hava « «6 «© «= © =» «© « » 
HavagaZi . . 2 2 ee «© « 
Oksijen (0,) Ce & 
Azot (N,) ee 6 Bs 
Vakum ! feo ew ORS rs 6 
Vana . « « © © © «© « » 
Sifon 5. Sei, E Bes We Ce 
Tartigsma ....-.+-.-. 
ELEKTRIK DONANIMI ...-.- -« 
Priz oe Se ey eB oe. 
Coklu ‘priz « s « « «= 
Transformotor é . 


Pil (sarz olabilir veya 
Pil sarjer (sarz aleti) 
Tartigma ......-s 
GAZ TUPLERI ........ 
Tup weed ie hohigh xe. Ge afer ie 
Basing ayarlayicis1 ° 
Gaz tupi emniyet kemeri 
Tartisma ° ° 
VAKUM ve HAVA POMPALARI ee 
Vakum ve basing pompasi 
Pompa hareket vanasi1 . 
Vakum pompasi1 . 


El pompasi ..... 
Ayak pompasi ..... 
Su trompu it oat. ah Ve 


Tartisma aS ae Se 
SOGUK DEPOLAMA ee eee 


CONTENTS (ICGINDEKILER) 


. 7 © 28 « 
. . . 
. © © © © « 
7 8 © © © «© 
- © © © © © 
. © © © © «© 
. © © © © © 
. 8 © © © © 
- 8 © © 8 © 
°° 8 © © e © 
* © © © 8 « 
* 8 © © © @ 


olamaz tip) 


. .- 2 « 
. o 8 © « 
. . 8 6 
. * . 
- 8 © © 6 

. + Se 
- 8 © © #8 © 
7. 2 © © © «© 

- . 
. - © © « 
- 8 © @ . 
ie w 8 . 
- 8 © © © «© 
- © © © © «© 
* 8 © © © « 


Buzdolabi ve derin dondurucu ea 


Kuru buz (CO,) dolabi . 
Kuru buz kab. i & Se 
Termus A ee ee ee 
Tartisma .. * . 
LABORATUVAR EL ARAC ve GEREG¢ 
Spatula 6 8% &-% ‘ 
Kepce a 6: ie Se fe. ° 
Maga « s%« « . ‘ 
Kaziyici (spatula) e 
Not defteri ° ° 
Aliminyum foil 3 
Naylon torba . . 
Porselen kap . é 
6n1luk se . 
Asbest eldiven’ . 
Bulasik eldiveni . é 
Kullanilip atilabilen e 
Plastik su sisesi ee te 


te 

tf: 

w 
eo 0 © e fice 


ldiven a. 4 


“ee @ 


ei 6 wt  wfe 


page lvi 


TURKISH TABLE CONTENTS (ICGINDEKILER) page Ivit 


LABORATUVAR EL ARAG¢ ve GEREGLERI (devam) 
Damlalik co ww ee we So ee we wR we ee eS ew 29 
Lastik bulb WP Braet eS. IB) ee ay: es ES ta ciel as Be th afer, a Tee 
Firga . . oS See We SH OR Rw SE ew eR ZY 
Temizlik malzemesi (sabun VD) «6: 6 woe ee 
KaGil Mengde. is es, ee de oe wm. eS US 


Duvar saati ae ee aK Ee eS se te ae ce Br we, oe oe 1 OBO 
Laboratuvar tipi saat i ee (or me Goa s a hee Boe “se - 30 
Zamanlayici oS ae eS es we Se ‘ek et © eae 6 & 30 
Kronometre. . 2. 6 «© «© « «© © © « « i ‘ . ee « 32 
Tartisma .. oS Sra & Ss . . 6 *& a « 32 
LABORATUVAR EL ALETLERi Oe we er wm. ie: tor eee Se es ee i eS SS 
Pense eee wR ee en ws oe we et “© © « ~ 33 
Karga burnu Oo Fe em Can 48 2 ee 48 6 8 . 33 
Tel keser (pense) eae ws “i ‘ % . a 3 33 


Teneke makasi @. i os ete BS ew Se ee we we ee SS ew 3S 
Makas ee ee ee ee a | 
KurbagaciK « 4 4 # eee 6 Bw he BOD ee we ee we 34 
Anahtar takimt ... eS ewe ee, eS Ee oS we Be 
Tornavida tipi anahtar. takimi a ee ee oe! ee we a BE 
Ceki¢ 8h ea OSH, SH a! Se, Na eS eh me. Coe ce ie BA 
Tornavida ee ne et ee ee Se eS | 
Matkap (kalem) seti Sas eo Se Se Be a ee Be @ 5 -e' SS 
Ege Ceo a le we er jen le. en ae ie wl fe ee le “Se a Se 
Mengene ° o 6 8 ee 8 
Elektrikli havya 4a BOR eee ‘ 7 a F r 
Tartigsma- 2. 2. 6 6 6 we ee ee ew ew www ww ww we 36 
BURO MALZEMESI . Soe Bo 6 8 
Seloteyp (bant) See BE ee eee ae Kae we) OR ae me ay 
Etiket yazicis1 te ee ees. Oe. ee ae et, 
Etiket 6) Se Hee Oe we me ee Be ow ee ee ew oe SH 
Rabin UGIU Kaleem 6.6. 66 6 we ee Se Oe ee wo we we ew OT 
Cama: yazar kalem <2 ¢ 6 woe a @ @ 2% Bw we teow w «38 
Cetvel s 6 s+ See Ce ee ee ee wR Re we wm @ w w 3B 
Hesap makinasi ae ee ee ee ee ee ee ee ee ee 
Tartigsma . 2. 2 6 ee ee ee we we ew ee we ee ee 8D 
PERIYODIK CETVEL 5 eS OR Se Ta we Sw ee HS we ww we AO 
Periyoagik ‘cetvel. <a « sé eS 8 ~* @-s@ 6a « & 6 we 6. 40 
Tartigma « « « « s % % 


KIMYASAL MADDELER ee YJ 
Asetik asit 5 ee RSS we SY dae yep: 4a eo» @ - © « 42 
Alkol e 8 e oe @ hs we we SH ie we ee - 42 
Amonyum hidroksit oa Te aw i <6. ee “i - 42 
Kalsiyum hidroksit ....... 3 ie 6 se 42 


Hidroklorik asit: << < & « » s~« = ww 6 @ @ « & ww » 42 
Nitrik asit << e . © @ 2) ee UR Bele S woe we & ie ce we 4! 
Potasyum hidroksit ar, whale tah ei Hee yan. Ta Ses BeBe gh Ci SP ss! AB Be AS 
Sodyum hidroksit er Sh ee a ee ae ee ee ee 
Stilftrik asit... ee S Bw ee eR S| we Re me HS 
Kimyasal madde etiketi fe ie lar le ee we ee is Sw ve we 43 


TURKISH TABLE CONTENTS (ICGINDEKILER) page lviii 


KIMYASAL MADDELER (devam) 
Tartigsma ..- + +s ee ee 


MOLEKUL MODELLERI . : ee fas Swe 6 we we ewe o 4S 
DESTEK veya DAYAMA EKIPMANLARI os. © ee 8 we © ee « « 46 
Dayama gergevesi 8 8 Oe ew ee 8 “3 46 
Buret ayakligi 3 ce Pe eee KE we Bw we oe se AG 
Bilezikli dayama ayagi | 1 6 Om we we eR we Se a we me or EE 
Ug ayak (11 1zgara) oe ee we SH. ww ew we ek wT 
Buret kiskac1 BW) Seb He RK, SO se Cw oe wa vw: BP 
Kiska¢ tutucu CF Dw ee eS SS Foe Se ww S a ew AT 
Kiska¢ Se Se ee ee So Se ee ee ws le or Sw wm we ST 
Kiska¢gli biuret tutucu at Cipi a \G< 76" lie et tet wo wa See we .'S a: Lar ven as) RS 
Tartigma «© s% © 8K TH ew! Se KOS eS SS SS SS aw ew 49 
CAM MALZEME CK RS Re eT Oe ee & oe we we we wwe oe 6 «, BO 


. 
. 
° 
. 
° 
. 
. 
. 
e 
uo 
oO 


Cam boru . .. +. «eee. oe wt te ° é 
Kapillar cam boru 5. Met year ety oe er Coen at ae, eet Be fat uby |e. Jat eine" 250 
Cam gubuk ei. 36 oR eo =e Be we ee Se owe mR wo GO 
Top ve yuva seklinde ek (cam malzelerde) .<.« «© « « « « 521 
Contali ekleme oe eo wo ow eee Mo ee wt ee ee we SL 
Standart trasli cam ekleme . ee em Oe, Ber BC oes! fer av ey 
Masali kiska¢ > ie -e LSe o ds tS. Ss ene eo ee, eee ee SL 
Cam vana oe Saw eS ee ee ee ee ee 
Sogutucu SL ie lee “ec fee ‘fay 4 Cm. Se a Te Oh den te, tery es SS 
Deney tupt ....... 
Deney tupt masasl1....... 
Tup sehpasi. ... « 3 « «© «= & © « 
Saat cami “ é ee ae ee ee . 
Bir cgesit elcek (cam gubuk igin) ee ee ve we. Sm er a 58 
Cam boru kesicisi . 
Tartisma ° Sm veri 
KAP TIPi MALZEMELER ee © 
Beherglas Gs RO gS m Uae 
Cam sise ep ee BOO ae We ee Be we eK we ee ee wm we SE 
Erlenmayer Pe er ee 
Kova 7 


oe ee 
. 
. 
. 
oO 
w 


“eee 
e 
. 
. 
. 
° 
. 
. 
. 
. 
a 
. 
. 
. 
wn 
a 


. 
. 
. 
° 
. 
. 
° 
. 
uo 
oO. 


Cam balon fa OS Oe Rel Sw BS Boe a ww 2 « « 57 
Ufak sise a Ne SR ere Re A an we ewe we we ST 
Kapak A te ere Se te me Tet oe we a ee GS we eo we SF 
Lastik tipa Oye se SS oe, OR, eet Bets AS we Ste SBT 
Cam tipa eo SE Ae a ei ww ee ee, we ew SF 
Mantar tipa ee Ae 2 Se SS wl we wp ew! a we we He SB 
Mantar delici eR ee Bw ee ce ee Se cw we ee SB 
Tartisma oR ee Saw we we Oe Me nw Se wt we (SO 
BORU (HORTUM) TAKIMI eo 8 © © © © © © © we ew we ell tll lhl wl «CO 
Lastik hortum BBG ik oh a, Ra ae, Beye ee Kem ce ae 10d Sais: OO 
Plastik hortum ee Ae Se SOR OSS We BOW Sw - ose 160 
Lastik boru kiskaci oo bee we! ee 6 Ww Sw ae mw xe 60 
Tartisma ° e $e ew, Se Oe Se ee Ow ED 
SIVI HACIM OLGME MALZEMELERI eo © © © © © © © © ew ew lel wll «C62 
Siringa tipi pipet i eis oS ww Ble Boe eR Oe we. 2 62 
Hacim pipeti oe Oe OO Now Sr SS WOES BS Slee Gal-w woe 62 


TURKISH TABLE CONTENTS (ICGINDEKILER) 


SIVI HACIM OLGME MALZEMELERI 
Dereceli pipet .... 


Pipet emicisi (zararli sivalar igin) 


Otomatik pipet oe bs 
Olgu silindiri 6. oe 
Kaba dereceli silindir 
Dereceli Senne a x 
Buret ee: ‘wits 
Otomatik biret ewe ws 
Cam musluk sw 


Desikatér yagi (gres) 
Hacimli balon oe 
Pompa oe Me We Sw 
Tartigsma .. 

TARTIM ve ORNEK KOMPOZISYONU 
Terazi a er ae ee 
Ug kollu terazi aoe 
Hassas terazi a ae 


Ustten kefeli hassas terazi 


Agirlik seti 5 23,70 Ge 
Ozgul agirlik terazisi 
Hidrometre oe ae aes 
Piknometre os Ne) Say “Bie 56 
Viskozimetre ‘ as 
Polarimetre w %s eer 
Refraktometre . es 
El refraktometresi .. 
Tartigsma ....... 
ISITMA CIHAZLARI Siete. whe 
Kurutma firini Ss, Se 
Hot plate a se ae 


Inkubator ie oe te @ e 
Isi mantosu ss we 


Su 1siticis1 ee fer a's 
Isi kusgagi om ye ee 
Yakma firini a ae 

Kul kabi . eG aS @ 
Su banyosu oo 8 oo * 


Termometre ...... 
Gdéstergeli termometre 
Elektronik termometre . 


Otoklav Se Be, cet. Te 
Kaynatici ea we 
Bunzen bak ae oe 


Alkol veya gazyagi lambas1 


Cakmak ee ee ee ee 
Kiprit WG je are 


(devam) 


Erime noktasi tayini igin banyo 
Erime noktasi tayin tupu. 


Tartigma s+ «© s&s « 


page 


lix 


TURKISH TABLE CONTENTS (I¢GINDEKILER) 


EZME, PARGALAMA ve KARISTIRMA ALETLERI 


Havan ve tokmak ee oe 
Karistirici eo Sy Se SK 
Magnetik karistirici ... 
Calkalayici sc 8 ee ew 
Calkalayici Sef “ook ee: 
Blender oboe tae Ver er Gal eae 
El degirmeni ....... 
Degirmen «.s © « « % «© 6 @ 
Doku ogutucustu ...... 


Homojenizat6r ‘ é 


Emulsiyon homojenizatéri. . 
Hidrolik pres Be ie see cpe e 
Tartisma . .. + .-se-s 
OLGU ALET ve CIHAZLARI a a 
PH metre ....-+. +e « « « 
Elektrot ee ie’, we 
Buffer gézeltisi ..... 
Turnusol kagidi OS: Me he 
Volt metre 2. 8 ee wy oe 
Barometre i wee we te 8 le 
Bomb kalorimetresi .... 
Santriftj a ee ee ee 
Santrifa] basi . «5 ss «= © s 
Santriftj tipi a ee BS 
Tasiyici ie ee Ba 
Spektrofotometre . <x 
Spektrofotometre tipi 2 @ 
Florometre ay, 38s eas 
Flowmetre ae ee 
Tartisma & Se 3 


AYIRMA ALET VE CiHAZLARI oe e 
Jel elektroforezi se #8 
Scanning densitometre a os 
Diyaliz cihazi ...... 
Otomatik Ornek alici ... 
EL6K. @ & 2 we 6 6 BS HE Ss 
Ayirma hunisi 6 & wee 
Kromotografi kolonu ° ‘ 
Ince tabaka kromotografisi 
Kromotografi kabineti a 5 
Soksilet cihazi a) “se ler ws a 
Ekstraksiyon tipi isl: Je 
Eter ekstraksiyon cihazi . 
Babkok sisesi Sie ew “eS 
Pergel .. Pa a on ee ae 
Babkok santrifaja i 4e . 
Aliminyum kuru madde kabi 
Desikatér oe ee ei “we. 
Kurutma dolab1i oe we we 
Vakum kurutma dolabi ... 


. 
. 
. 
. 
. 
. 
. 
. 


ee © © © © © © @ 


oe 8 © © © © © ew 


oe ee 8 © © «@ 


© © © © #© @ 


“e © @ 


oe © @ 6 


os 2 © @ @ 


page 


TURKISH TABLE CONTENTS (ICINDEKILER) page lxi 


AYIRMA ALET VE CIHAZLARI (devam) 
Nem 6lg¢me terazisi ee 8 we eS we we ae we Ge ae @ £00 
Dondurarak kurutucu Dye ele Bi, SP a we a Sw Get Mo, So! “SOO 
Keldal balonu a ee ee ee ee ee ae a 0) 
Keldal yakma tnitesi . ee" BB ec ewe a Bee Rw HOD 
Keldal distilasyon initesi- Ori, i fer Se ah a ib we owe es OL 
Yazicl 6S we we TB eS Se Oe! we BD te SS we we *, LOZ 
Tartisma oD ie i i Sey wa a ow we oe Wh LOB 
SUZME IgLEMI Oe ee 2 
Huni . ee ee wt ee we ee ww we ce ow Um le ww LOM 
suzge¢ ka§uda ow te Ss Ch RO Re ew Be ee Se we wr Oe 
Cam yunu . SoD Boe RS we RS OR ee ee we Rew wt wr 104 
Stzme erleni oe &% 2s we ee 6 we So we we eH Se we wo LOS 
Buhner stizgeci SNe tale 2% ee, Wats Gl Ae cee YS) Te: De el tne wire fe, tot 201 OD 
Bir ¢gesit stizge¢ a WS we OR ee a Oe ee ea wy es ee LOS 
Suzge¢ destegi oe Kre Boe He eo ee Bw ee we aha we ~ ~ 106 
Impinger .o te ee ew we ee ee Ue he Sw we Ow we LOG 
Tartisma oe “ew te eh Se oe ewe Soe we wr Ss er a DOW 
DESTILASYON ee oe eee ye Ss & we eS nw we we Se we LOS 
Imbik (damitici) Of ee te EC et id wh we ee Who wh Ge et. ce ve ww “OS 
Distilasyon balonu 9 tae, ie Sw lS Js Se oa ee ee eS ee OS 
Saf su cihazi wm ‘ ‘ oe oe Bey ae oe 2 LOB 
Mineral uzaklastirici (demineralizatér) ce a we « =» « 1O9 
Flash evaporator et ee oe we wy ew Hw ee ew we LOD 
Tartisma oe 
GAZ OLGUMLERI ee 
Respirometre . . - s a dats . 
Tartisma ee ee ee ee eee ee ee ee en ee ee 
DENEY HAYVANLARI IGIN 6ZEL ALETLER ......-..s «++. 113 
Kafes oe i ee we Ae de et eee Se eS eS Se we ow ew Sw DTS 
PESCER CUPU, se. aris: cig S. Seiews, cg se ee alee wh Sw @ Se we. we LS 
Yiyecek kabi ee aS ae SS SAE i te Sst 5 ee, dt, FL 
Ameliyat takimi ee ae HS ay a esa OR ve oa es a at ae Se we DTS 
Ameliyat masasi ey Te de: wc eh ec le we te oe w& (ee ee we: HOA 
Tartisma ° co ee wm we 
MIKROSKOBIK ANALIZLER se ¢ @ @ 
MIKTrOSKODs. 5 -%. 8 [hsb er Shy Be Gene ten cee 6" en ee ser vat ve er te 
Lam 8°98 Sw RS te wee eS a ww Re ewe BS ae we S LT 
Buyute¢ oe oe Brow “ee js Ow Ss ee es wy a ce w 26 


Lens mendili woe. ites os att a et. Bays, tel (AS, 
Mikrometre Sy ROG Ye Sb ae Se oe wk ar ce, je St, ae 
Sayim haznesi «2% 6 © #@ % H&E « é iow & aay 
Boyama malzemesi ne? GAT Soi! cat OS ee, Niel lah we a Se é..@. ie % 248 
Doku isleme unitesi .......... 6.8 as ee LB 
Mikrotom (kesit alma cihaza) ..« «8 «= «© «© «© « « « » « 118 
Tartisma «Se SC Mle we co ee we oe we we ewe ELD 
MIKROBIYOLOJI ‘ee eR See eC KR eRe HST SC +e eS SH *& oD HD 6 1BO0 
Besiyeri SG a er cw Set SO ae ee oe ee & 120 


Dilisyon sisesi. . é « 120 
Petri kutusu got 1S ar seh cues” ay ce cen, ey Sos ree Se es ise ndeh ator ee oO 
Petri kutusu sterilizasyon kabi ........... 121 


TURKISH TABLE CONTENTS 


MIKROBIYOLOJI (devam) 
Koloni sayicisil ....... 
Saya¢ 6 a do. BC ye igh ke, te cae cote 
6ze ve igne ......22426-. 
Kapakli deney tupu % a & a es 
Tartisma oe OO we eR we 

YIKAMA a a ee eee ee ee ee ee ee 
Bulasik makinasi oS We wee, "ee 
Pipetlik (yikama igin) .... 
Kurutma raf. eet ee, es dee @ 
Tartisma Ca ee a ee ee 







SAFETY 
IS NO 
ACCIDENT 


(IGINDEKILER) page 


. 
. 
. 
ee 
. 
. 
. 


lxii 


121 
121 
122 
122 
123 
124 
124 
124 
125 
126 
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FIRST AID KIT 


EE B 
a MThe "first aid" kit 


ae NOUSTRIAL contains bandages and other 
ge es BST i i 

[ss D Kir gsemergency medical equipment. 
bl a NUMBER 25 
se aa Li a 


Pe ae Get me a band-aid from the 
ord “first aid" kit. 





The adhesive tape is in the 
"First. aid™ kit. 
FIRE EXTINGUISHER 


A fire extinguisher is used to 
put out fires. 


Where is the fire extinguisher? 


Everyone should know how to use the 
fire extinguisher. 


FIRE BLANKET 


A fire blanket is a 
flame-resistant blanket. 


A fire blanket is used to 
extinguish a person’s clothing on 
fire. 


A fire blanket can also be used 
to smother a fire on a bench or 
other flat surface. 


WATER 
SHOWER 
J A shower can be used to remove 


|| chemicals from the body. 


A shower is also effective when 
cS clothes catch fire. 
J Pull the chain to start the 


shower. 
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EYE WASH 


| LEVFR | 
Ciever An eye wash is used to dilute 
and wash away chemicals which have 


gotten into an eye. 


Know where the eye wash is 
located so that you can find it 
with your eyes closed. 


Be sure you know how to operate the 
eye wash. 


TELEPHONE (PHONE) 


Dial phone numbers carefully to 
prevent reaching a wrong number. 


Write the telephone number of 
the fire department here 


Write the phone number of the 
emergency squad here 





OFOFOR | 
Boo) 
O@®® 


What is the phone number of an 
ambulance? 


WARNING LABELS, WARNING SIGNS 


Warning labels or signs can 
alert the laboratory worker to 
hazards. 


CAUT The "caution" sign means BE 
U ood CAREFUL! 


The "explosive" sign means the 

EXPLOSIVE chemicals can be very reactive and 
may behave in a manner similar to a 
bomb. 


Reval) "Biohazard" and the 
accompanying symbol signify a 
possible hazard from biological 
material. 


@,@ RADIATION 
es HAZARD 


WEAR YOUR 
GOGGLES 


OLN 


FLAMMABLE 


CORROSIVE 


USE IN HOOD 


UNDER 
HIGH PRESSURE 


e 


SK 


HOT 


> 
<| |(O 
°o 
50| |= 
Zo Cc 
9 ” 
33| ia 
2 |O 


STERILE 


KEEP IN 
REFRIGERATOR 


OUT OF ORDER 
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"Radiation hazard" and the 
accompanying symbol indicate the 
presence of radioactive material. 


"Wear your goggles" to protect 
your eyes. 


"Danger" signifies a hazardous 
area. 


"Flammable" indicates the 
possibility of fire. 


Acid or alkali can be very 
"Corrosive". 


"Poison" can be fatal to 
people. 


"Use in hood" (use in fume 


cupboard) suggests appropriate 
ventilation is necessary. 


"Under high pressure" means the 
liquid or gas is under pressure and 
should be handled carefully. 


"Caustic" means alkali that can 
burn the skin. 


"Avoid contact with the skin" 
means do not spill on the body. 


"Hot" signifies high 
temperature and the ability to 
burn. 


If the sample contains no 


microorganisms, it is said to be 
"Sterile". 


"Keep in refrigerator" suggests 
the sample should be stored at a 
low temperature (less than 4 
degrees centigrade) but above 0 
degrees centigrade. 


"Out of order" sign tells you 
the equipment is broken. 
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SAFETY GOGGLES 


fi Safety goggles are worn to 
J protect the eyes. 


Cy Wear safety goggles when 

7 working with hazardous material. 

Where are the safety goggles 
kept? 


RESPIRATOR 


Respirators are worn over the 
nose to protect the lungs from dust 
and mist. 


Respirators can filter out 
particles but will not protect 
against toxic gas or vapors. 


Check the filter on the 
respirator. 





WHERE IS EVERYONE GOING 7? 





SAFETY EQUIPMENT page 5 


The first thing to do when working in a laboratory is to 
learn the location of the safety equipment. Find the "First 
Aid Kit" and determine what medical equipment it contains. For 
fire protection, you should know how to operate the fire 
extinguisher and the fire blanket. A shower can be used to 
extinguish clothing on fire or to dilute chemicals spilled on 
the body. An "eye wash" can be used when the chemical spill 
is on the face or in the eyes. A very important safety device 
is the telephone which can be used to summon help, so be sure 


you know how to use it and what the emergency numbers are. 


Warning labels and signs can also be helpful in avoiding 


problems. Such labels as -- "Caution", "Explosive", 
"Biohazard", "Radiation", "Danger", "Flammable", "Corrosive", 
"Poison", and "Caustic" -- suggest the material should be 


handled carefully or the area treated with respect. Wear 
goggles! The sign "Avoid contact with the skin" advises you to 
protect your body. "Under high and low pressure" warns you 
that the liquid or gas is under abnormal or unusual pressure. 
"Use in the hood" (fume cupboard) and "Keep in refrigeration" 
suggest special handling techniques. "Hot" is extreme heat 

and "Sterile" is the absence of microorganisms. "Out of order" 
suggests the equipment will not work. Safety goggles should 
be placed over the eyes when washing anything with strong 
acids or bases and any time when there is a possibility of 

an explosion. Respirators should be used when working in 


dusty or misty environments. 
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FUME HOOD (Fume cupboard) 

All chemical reactions producing 
vapors should be placed in a fume 
hood (fume cupboard). 


A hood (fume cupboard) protects 
you from fumes. 


Volatile chemicals are handled in 
a hood (fume cupboard). 


BASE UNIT 


This base unit has 4 drawers 
and 1 door. 


A shelf is located in the base 
unit behind the door. 


A counter (bench) top is normally 
placed on the base unit and 


this is usually called a 
laboratory bench. 


STORAGE CABINET 


The storage cabinet has 2 
doors. 


Get the plastic tubing from the 
storage cabinet. 


Is it in the storage cabinet? 


— Le] 
| LOCK ] 


RELEASE 
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FLOOR CASE 


Put the chemicals in the floor 
case. 


Hand me the bottle that is in the 
floor case. 


This floor case has 2 sliding 
doors. 


DESK 


We will do our paperwork at the 
desk. 


This desk has 5 drawers. 


Place the book on the desk. 


TABLE 
Set the glassware on the table. 


We will hold a conference at the 
table. 


Let’s sit at the table. 


FILING CABINET 


Place the laboratory data in the 
filing cabinet. 


Records are kept in the filing 
cabinet. 


File folders in the file cabinet 
contain the letters. 
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The ether extraction experiment is conducted in the 
fume hood (fume cupboard) since ether is very volatile. 
After the experiment is completed, the clean glassware may be 
stored in the wall cabinet, base unit, storage cabinet or 
floor case. Be sure the doors and drawers are closed 
after placing the glassware in storage. The next experiment 
may be set up on top of the base unit or on the table. 
After this experiment is completed, be sure to record your 


data at the desk and store the results in the filing cabinet. 


BARBECUE IN THE HOOD 7? 
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LABORATORY CART (Trolley) 


A laboratory (trolley) cart is 
used to transport supplies. 


May I borrow the cart 
(trolley) ? 


Where is the laboratory cart 
(trolley) ? 


LABORATORY CHAIR (or STOOL) 
Please sit in the chair. 


May I use the stool while 
weighing my samples? 


It is not safe to stand ona 
laboratory chair or stool. 


LADDER (or Steps) 


Use a ladder (the steps) to 
reach the top shelf. 


Be careful when using the ladder 
(steps). 


Where do we store the ladder 
(steps) when it is not in use? 
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Place glassware on the laboratory cart (trolley) so 
it can be taken to the laboratory bench. 
Do not stand on the laboratory stool -- use the 


ladder (steps) instead! 


4 
> 


4, 6. 
; 
va ¥ 
) J IIIA SPI ~ 
4 SoA 
ist 


‘ 


DO YOU THINK I SHOULD USE A LADDER 2? 
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FAUCET (Tap) 


Water is transported to the lab in 
pipes or "mains" and arrives at the 
faucet (tap). 


The faucet (tap) is a valve to 
control the flow of water. 





Turn off the faucet (tap). 


MIXING FAUCET (Mixer Tap) 


Both hot and cold water are 
controlled by the mixing faucet 
(mixer tap). 





This mixing faucet (mixer tap) 
has a swivel gooseneck (spout). 


Hot water is controlled by the left 
valve of the mixing faucet (mixer 
tap) and may be hot enough to 

burn your hand. 


SHELF 
WORK TOP 





SINK 
Wash the glassware in the sink. 


Water drains (runs) from the sink 
and travels through the trap before 
going into the drain and then into 
the main sewer. 


The faucet (tap) delivers water 
into the sink. 
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STOPCOCK 


Stopcocks are used to control 
the flow of water, gas, or air. 


4 Stopcocks often control the 


main supplies of water, gas or air 
and may be used for servicing or 
emergency use. 


A label on a stopcock often 
tells you what the valve controls. 


COLD WATER 


A cold water stopcock controls 
the flow of cold (unheated) water. 


HOT WATER 


A hot water stopcock controls 
the flow of hot water and the 
water may be hot enough to burn 
your hand. 


DISTILLED WATER 


Use distilled water in this 
reaction because it has been 
distilled and contains no minerals. 


STEAM 


Steam is water that has been 
changed to a hot gaseous state 
(will burn skin rapidly). 


AIR 


Air is often used to drive 
stirring devices or to cool hot 
materials. 
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GAS 


The burner is connected to the 
gas stopcock. 


OXYGEN (05) 


Oxygen is mixed with gas to 
produce a hotter flame. 


© NITROGEN (N,) 
Nitrogen is often used as a 


packaging environment to exclude 
oxygen and prevent oxidation. 


VACUUM [Less than normal 
(atmospheric) pressure] 


Vacuum is sometimes used to aid 
or accelerate filtering. 


' NEEDLE VALVE 
A needle valve is used when 
sensitive control of flow rate is 


desired. 
Turn off the needle valve. 


Connect a needle valve to the 
gas line. 









Ly HOLES 
FOR 

SAFETY SIPHON 
OVERFLOW 
RETURN 





a, 

5 
& A siphon is used to transfer 
> liquid from a higher level to a 
& lower level. 


be 
> Siphon the distilled water into 
the beaker. 


| INTAKE | 
VALVE | 


Va 


How do you start the siphon? 
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A faucet (tap) may deliver hot or cold water 
into a sink. A mixing faucet (mixer tap) can mix 
hot and cold water to produce warm water for washing 
glassware. 

Stopcocks can be used to control a variety of liquids 
or gases. In addition to hot and cold water, the stopcock 
might regulate distilled water or even steam. Gases such as 
air, burner gas (flammable), oxygen or nitrogen are also 
often controlled by stopcocks. A lack of air or vacuum can 
also be controlled by these valves. If finer control is 
desired, a needle valve is often used. If liquid has to 
be moved from a higher to a lower level and it is not under 


pressure, a siphon is often used. 


I CAN FIX IT WITH A HAMMER ! 
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! 


ELECTRICAL OUTLET (Electrical 
Socket) 


pies 


There are four 110-volt electrical 
outlets (sockets) in this box. 


Plug the motor into the electrical 
outlet (socket). 


There are two 220-volt electrical 
outlets (sockets) in this box. 


The plug has to be rotated prior to 
removal from this electrical 
outlet (socket). 





ON-OFF 


OUTLET BOX OR STRIP [Distribution 
board (box) ] 


This outlet strip (distribution 
board) may be moved to the area 
needed. 


In this outlet strip (distribution 
box), there are six 110-volt 
outlets, a pilot light, an on-off 
switch and a fuse. 





| VOLTAGE | 


| CONTROL | The six 110-volt outlets in this 







KNOB strip (board) do not have a ground 


(earth) wire connection; 
therefore, the equipment will not 

ON-OFF ae be grounded (this may be 
dangerous). 


TRANSFORMER OR POWERSTAT ("Variac") 


A variable transformer (Variac) can 
be used to control voltage from 0 
to 140 volts. 





yee . 


eS Adjust the transformer (Powerstat) 
P 


to deliver 60 volts. 
Plug the heating element into the 
LUG INTO transformer (Variac). 


| 110 VOLT | 


OUTLET 


TERMINALS 





| AMPERE ] 
| METER | 





BATTERY 
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BATTERY 


A battery is used to store 
electrical energy. 


Batteries supply direct current 
(dsc ..) « 


Batteries are labeled with the 
amount of voltage they supply. 


This shape of battery is often 
referred to as a flashlight battery 
or a "dry" battery. 


BATTERY CHARGER - for acid 
batteries and only certain 
rechargeable "dry" batteries (e.g., 
nickel-cadmium cells) 


A battery charger is used to 
recharge a battery. 


A battery charger converts 
alternating current (a.c.) into 
direct current (d.c.). 


Some batteries cannot be charged 
and must not be connected to a 
battery charger. 


CONNECTIONS 
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The normal American voltage is 110 volts a.c. and can be 
obtained from outlets (sockets) that have 2 parallel 
openings. If there is a D-shaped opening below and between 
these parallel openings, this is a ground (earth) connection. 
A 220-volt outlet (socket) has 3 curved openings arranged 
in a circle. The electrical outlets (sockets) may be 
located in the wall, in a box, on the shelf support above the 
lab bench or in a portable outlet strip (distribution box). 
Variable transformers (Variac) are used when adjustable 
voltages are needed. Batteries are used to store and 
supply direct current (d.c.) voltage and the battery is 
selected depending upon the voltage desired. After the 


battery has been used, it will become discharged but some 


can be recharged by the use of a battery charger. 
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GAS CYLINDER or TANK 


Many types of gases may be obtained 
in gas cylinders (tanks). 


Gas cylinders (tanks) are 
transported by a gas cylinder truck 
(trolley) equipped with a safety 
chain. 










TRUCK 


| (TROLLEY) \ 


\ The cap is removed from the gas 
» cylinder (tank) and a pressure 
regulator is attached. 


LOW LINE 
PRESSURE HIGH CYLINDER 
PRESSURE 


PRESSURE REGULATOR 






The pressure regulator is 
used to reduce the cylinder 
(tank) pressure and control 
the gas flow. 


CYLINDER 
COUPLING 


The high cylinder (tank) 
pressure gauge indicates 

the amount (pressure) of gas 
in the cylinder (tank). 


The low line pressure gauge 
indicates pressure of gas 
flow. 


NEEDLE 
VALVE 





LOW 
| PRESSURE 
ONTROL 
HOSE VALVE | 
CONNECTION 
E GAS CYLINDER CLAMP 


A gas cylinder clamp is used to 
secure the cylinder (tank) to a 
solid support such as a bench or 
wall. 


For safety purposes all gas 
cylinders (tanks) should be secured 
by gas cylinder clamps. 


‘on 
A STRAP HOLDS THE 


TANK OR CYLINDER TO THE | 
CYLINDER CLAMP 
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Gases such as oxygen, nitrogen, carbon dioxide, air, 
nitric oxide, helium, hydrogen and many others are often 
available in gas cylinders (tanks). These gases range 
from very dangerous, if inhaled, through flammable to inert. 
If the valve on the end of the cylinder (tank) is accidently 
broken off, all gases are dangerous since the rapid release 
from the cylinder (tank) will propel the cylinder (tank) 
violently in the opposite direction. For this reason, a cap 
is kept on the cylinder (tank) when it is in transit or 
not in use. Cylinders (tanks) are often transported in 
the laboratory by a 2-wheeled truck (trolley) and secured by a 
safety chain. When placed in a laboratory, the cylinder 
(tank) is secured to a stationary object with a gas 
cylinder clamp to prevent falling. To control the release 
of gas from the cylinder (tank), a pressure regulator 
is attached to the gas cylinder (tank). Pressure 
regulators are usually not interchangeable for different 
types of gases. To prevent their use with the wrong types of 
cylinders (tanks) there are several types of screw threads 


used on both cylinders (tanks) and regulators. 
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| VACUUM AND PRESSURE ] 


GAUGES 


VACUUM AND PRESSURE PUMP 


This pump can supply a 
source of air under pressure. 


This pump can also create 
a vacuum. 


This vacuum and pressure 
pump is portable. 





4 
S VANE PUMP MOVEMENT 
| [INLET 

The rotor contains 2 spring-loaded 
vanes. 


The vane pump contains a 
crescent-shaped air chamber. 


This vane pump rotates in a 
clockwise direction. 





VACUUM PUMP (Rotary Oil Pump) 
VACUUM INLET This vacuum pump can be used 


for vacuum distillation. 


The motor is connected to the 
vacuum pump by a V-belt. 


This vacuum pump contains oil 
and its level should be maintained. 
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HAND PUMP 













This hand pump can produce a 
pressure or a vacuum. 


This hand pump operates with a 
finger squeeze-type handle. 


This light-weight portable hand 
pump can be used when small 
volumes are required. 


HAND PUMP (floor model) 


This hand pump can also produce 
a pressure or a vacuum. 


This hand pump looks very much 
like an automobile tire pump. 


| ASPIRATOR (Water Pump) 


The aspirator (water pump) 
produces a vacuum with the aid of 
flowing water. 


Aspirators (water pumps) are 
made of metal or of plastic. 


Six to nine liters (litres) of 
water per minute are required (pass 
through) by an aspirator (water 
pump) . 


J WATER 
DISCHARGE 
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Vacuum and pressure or air pumps are available in 
a variety of styles. The motor driven pumps are available in 
a vane type or in a piston type. The hand pumps 
of some models can be driven by squeezing a trigger-type 
device and, in others--by pushing and pulling a plunger 
attached to a handle. With the aspirator-type (water 
pump), water is forced through the device and a vacuum is 


produced. 


COMIC NAME 


Is this trichloro honeycomb ?77 
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|] BELOW ZERO DEGREES ] 


CENTIGRADE REFRIGERATOR-FREEZER 


Most refrigerators 

maintain cold temperatures 
above freezing and have a 
freezer section that 
maintains temperatures below 
freezing. 


Freezers usually have only 

one compartment that maintains 
temperatures below 0 degrees 
centigrade. 


Volatile chemicals placed ina 
refrigerator may often cause 
an explosion, unless the 
refrigerator is fitted 

with sealed electrical 
switches. 




















DRY ICE (Solid Carbon Dioxide) 
STORAGE CONTAINER 


Dry ice (solid carbon dioxide: 
Care! Temperature -78 degrees 
centigrade) storage containers 
are insulated chests used for 
storage of dry ice. 


Dry ice (solid carbon dioxide) 
can freeze the skin and must be 
handled with gloves. 


Insulated storage containers 
retard the loss (sublimation) of 
dry ice (solid carbon dioxide). 


Do not use dry ice (solid carbon 


dioxide) in unventilated 
spaces. 
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DRY ICE BOX (Solid Carbon Dioxide 
Storage or Shipping Container) 


Dry ice (solid carbon dioxide) 
boxes are often made of 
polystyrene. 


Dry ice (solid carbon dioxide) 
boxes can be used for shipment 
or storage of perishables ina 
frozen state. 


Insulated boxes can also be 
used to keep samples hot. 


DEWAR FLASK (Thermos Flask) 


A Dewar flask (thermos flask) 
is a double-walled glass container 
with a vacuum between the walls. 


A Dewar thermos flask (thermos 
flask) can be used to maintain 
a hot or cold temperature. 


The silvered and evacuated glass 
Dewar flask (thermos flask) is 
well insulated. 
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Cold storage may be maintained in the laboratory ina 
variety of ways. A refrigerator maintains temperature 
above freezing. Below freezing temperatures may be found in 
the freezer section of a refrigerator or in a 
freezer. A freezer may be an upright model with a 
vertical door or a chest-type with the door on top. Insulated 
containers are also used to maintain temperature. They 
may be found in heavy laboratory dry ice (solid carbon 
dioxide) boxes used for storage or shipping. Dewar 
flasks (thermos flasks) are often used to maintain a cold 


temperature around a cold trap in a distillation unit. 


A HOUSE FOR YOUR SNOWMAR ! 
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SPATULA 


A spatula is used to pick up a 
chemical sample. 





{ This spatula has a steel blade. 


Where do you keep the spatula? 


SCOOP 


A scoop is used to transfer 
larger samples. 





This scoop is made of aluminum 
(aluminium) . 


A scoop is a big spoon. 


TONGS 


Tongs are used to move small 
items of laboratory equipment. 


Use tongs to handle hot 
equipment or to handle items 
containing hazardous chemicals. 


There are many styles of tongs 
to handle equipment of different 
shapes. 













POLICEMAN 
A "policeman" is used for stirring. 


Scrape the sample from the 
container with the "policeman". 


The thin rubber blade of the 
"policeman" is flexible. 


NOTEBOOK 


Record the research data in the 
notebook. 


The notebook contains all 
the results of the experiment. 


Label all items in the notebook. 


Oa 
C4 





We a 
| FOIL DISH | 
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FOIL 


Aluminum foil is used in 
capping glassware. 


You can shape a disposable 
weighing dish from foil. 


Foil is packed in rolls. 








TEST TUBE AND FOIL CAP 








BAG 
Bags are used to store samples. 


Polyethylene (polythene) bags 
are transparent. 


Disposable bags are convenient 
sample containers. 


EVAPORATING DISH 


Porcelain evaporation dishes 
are placed in the oven. 


Place the sample to be evaporated 
in this dish. 


Evaporation dishes are 
available in many sizes. 


APRON 


Use the apron to protect your 
clothes. 


Some aprons are disposable. 


Clean aprons are located in the 
cabinet. 
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ASBESTOS GLOVES 


Use asbestos gloves when 
handling hot objects. 


The crucible will burn your fingers 
unless you use asbestos gloves. 


Asbestos gloves are good heat 
insulators. 
RUBBER GLOVES 


Use rubber gloves when washing 
glassware. 


Rubber gloves are useful when 
transferring corrosive chemicals. 


n 
~ 
f 
Oo 
a 
eH 
fe 


Rubber gloves protect your hands. 


Do not use rubber gloves with 


hot objects. 


DISPOSABLE GLOVES 


Disposable gloves protect against 
solvents, acids and detergents. 


For bacterial protection, use 
disposable gloves. 


Disposable gloves allow a great 
deal of manual dexterity. 


Do not use disposable gloves 


with hot objects. 


WASH BOTTLE 


By squeezing the wash bottle, a 
stream of liquid is produced. 


Wash bottles are available in 
many sizes. 


Water as well as solutions or 
solvents can be delivered from a 
wash bottle. 
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DROPPING BOTTLE 


Dropping bottles are often used 
for reagents. 


One drop can be delivered from a 
dropping bottle. 


The rubber bulb controls the flow 
from the dropping bottle. 





RUBBER BULB 


A pipet (pipette) fitted with a 
rubber bulb is used to transfer 
A». liquids. 
t+] ah il {Wh a 
Attach the rubber bulb to the 
pipet (pipette). 






Always use a rubber bulb on a 
pipet (pipette) to avoid liquids 
coming in contact with your mouth. 
BRUSH 


Use the brush for cleaning. 


Brushes are available in 
many shapes. 


Wash the glassware with the 
brush. 


CLEANING COMPOUND 
A detergent is a cleaning compound. 


Cleaning compounds may be solid, 
powder or liquid. 


Cleaning compounds are an aid in 
washing dirt from equipment. 


TISSUE 
Kleenex tissue is absorbent. 


Special tissue is used on optical 
lens. 


Use a paper towel rather than a 
tissue on large spills. 
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WALL CLOCK 
A wall clock is used to tell time. 


This wall clock indicates it is 12 
minutes till (to) 5 (or, four 
forty-eight). 


Wall clocks in the U.S. have a 
12-hour cycle and p.m. indicates 
time in the afternoon (4:48 p.m. = 
16:48 on a 24-hour clock). 





INTERVAL TIMER 














An interval timer is used to 
measure the time of a chemical 
reaction. 


Pull the lever down to start this 
type of interval timer. 


An alarm in the interval timer 
will sound when the set time has 
expired. 


TIME SWITCH 


A time switch is used to start 
and stop electrical equipment 
automatically. 


The time switch will repeat 
"on" and "off" cycles every 24 
hours. 


Trippers (Tappets) in the time 
switch can be adjusted for 
different time cycles. 
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STOPWATCH 


Use a stopwatch to accurately time 
an event. 


The crown is used to wind the 
stopwatch. 


The stopwatch crown is also used to 
stop, start and reset the timer. 





enectaelas far 
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A great deal of hand laboratory equipment is located vin 
almost every laboratory and a few examples are as follows. A 
spatula is used to transfer small quantities of a sample 
but a scoop is necessary when dealing with larger quantities. 
Tweezers or forceps are used to handle very small items but 
tongs are necessary for handling larger pieces of equipment. 
A "policeman" can be used as a stirring rod but it is also 
helpful when scraping a sample from a container. 

Laboratory data should always be recorded in a laboratory 
notebook. Foil is useful to make caps or containers 
or to wrap samples. Bags are also used as sample 
containers. An evaporating dish can be heated to drive 
moisture from the sample. Clothing and the body should be 
protected with an apron and the hands should be protected 
with gloves. Asbestos, rubber, and disposable gloves 
all offer different types of protection. Liquid may be 
dispensed by a wash bottle or a dropping bottle or with 
the aid of a pipet (pipette) and a rubber bulb. Dishes may 
be washed with a cleaning compound and a brush. A small 
liquid spill may be absorbed with a tissue but disposable 
paper towels are necessary for larger volumes of liquid. 

Timing devices take many forms and the wall clock is 
used to tell the time of day. An interval timer tells you 
when to stop a reaction; a time switch starts or stops 
equipment automatically; and, a stopwatch is used when 


accuracy is required. 
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PLIERS 


Pliers are used to hold or turn 
nuts. 


These pliers have a pipe wrench 
area. 





Wire can be cut with one section of 
these pliers. 


NEEDLE NOSE PLIERS (Fine Nose 

Pliers) 

Needle (fine) nose pliers are 
used to handle small items. 


These needle (fine) nose pliers 
also have a wire cutting section. 


Needle (fine) nose pliers are 
used to bend wire. 


WIRE CUTTER PLIERS 


Wire cutter pliers are useful 
in cutting wire in tight places. 


These wire cutting pliers are 
of the diagonal cutting type. 


Do not cut heavy wire with these 
wire cutter pliers. 


TIN SNIPS 


Tin snips are used to cut 
metal. 


Wire can be cut with tin snips. 





Use the tin snips to cut the 
wire screen. 


SCISSORS, OR SHEARS (Normally 
heavier) 


Shears or scissors are used 
to cut paper. 





Cardboard can also be cut with 
shears or scissors. 


Cut the paper with the scissors 
or shears. 
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CRESCENT WRENCH (Adjustable Wrench) 





A crescent wrench will adjust 
to fit a square or a hex head nut. 


A crescent wrench is often 
called an adjustable wrench. 


Use the adjustable wrench to 
tighten the nut. 


OPEN-END WRENCH 


Select the open-end wrench to 
fit the nut. 


The open-end wrench is a 
different size on each end. 





A closed-end wrench fits around 
the nut but the open-end wrench 
fits only 2 sides of the nut. 


HEX WRENCH SET 


Use a hex wrench to turn the 
setscrew. 


A hex wrench may be part of a 
set or may be an individual wrench. 





Hex wrenches are available in 
many sizes. 


HAMMER 
A hammer is used for driving nails. 


[F| Don’t hit your thumb with the 
hammer. 


Break the sample with a hammer. 
SCREWDRIVER 


A screwdriver is used to turn 
screws. 


A regular screwdriver fits a 
straight slot. 


A screwdriver that fits a 
cross-type slot is called a 
Phillips screwdriver. 





I TRIGGER I 


FI 
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DRILL BIT 


A drill bit is used to bore a 
hole. 


Different sized drill bits are 
available. 


Place the drill bit in the drill. 


METAL FILE 


Metal files are available in 
many shapes. 


A metal file is used to shape 
metal. 


A metal file is also used to 
etch glass. 


VISE (Vice) 


A vise (vice) is used to clamp 
items. 


This vise (vice) also contains 
a small anvil. 


Clamp the vise (vice) to the 
bench. 


SOLDERING GUN 


A soldering gun is used to melt 
solder. 


soldering gun that is a large 
pencil shape is called a soldering 
iron. 


Be careful of the hot tip on the 
soldering gun. 
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Many tools are used in the laboratory. Pliers are 
frequently used. They may be regular pliers or wire 
cutter pliers. Tin snips, shears or scissors are 
used for cutting. Items are turned with wrenches such as 
an adjustable or crescent wrench, an open-end 
wrench, a closed-end wrench or a hex wrench. A 
hammer is used for driving or pounding. A screwdriver 
is a very useful laboratory tool and the two most popular 
types are regular and Phillips. Holes are drilled with 
drill bits and metal is shaped with a metal file. A 


vise (vice) is used to hold items and a soldering gun 


is used to solder wire joints. 
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TAPE DISPENSER 


Transparent tape is placed in the 
tape dispenser. 


The tape dispenser has a cutter 
for cutting the tape. 


Masking tape can be obtained from 
the tape dispenser. 





LABEL MAKER 


A label maker embosses 
plastic tape. 


Type the label on a label 
maker. . 


Squeeze the handle of the 
label maker to emboss a 
letter on the tape. 





LABEL 
Write on the label. 


The label is used to identify 
the sample. 


Some labels are gummed. 


BALL-POINT PEN 


Use the ball-point pen for 
marking. 


Ball-point pens are available 
in many ink colors. 


( Mark the label with the 
<< ball-point pen. 
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WAX PENCIL 


Use the wax pencil to 
write on glass. 


Some wax pencils are heat 
resistant. 


Rolled paper surrounds the wax 
in a wax pencil. 


FELT TIP MARKING PEN 


Keep the cap on the felt tip 
marking pen when it is not 


\ in use. 


\ A Felt tip marking pens are 
available in many colors. 


Most felt tip marking pens 
are non-refillable. 


RULE OR RULER 


Measure the sample with the 
rule. 


The ruler is graduated in 
inches and centimeters. 


Length is measured with a 
ruler. 





CALCULATOR 
Add the numbers on the calculator. 


Calculate the percentage on the 
calculator. 


Check the math (maths) on the 
calculator. 
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Office hand tools are also useful in the laboratory. 
A tape dispenser can be used to dispense a variety of 
types and widths of tape which is normally used for sealing 
packages. A label maker is a very useful item for 
printing labels so that everyone will know where items are 
stored. Gummed labels are also useful for identification. 
Writing instruments are available in many types and would 
include a pencil, ball-point pen, wax pencil and felt 
tip marking pen. A rule or ruler is used to 


measure linear distances. The calculator has almost 


replaced the slide rule as a method of figuring mathematics. 
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PERIODIC TABLE OR CHART 


A periodic table or chart 
lists all of the elements. 


The atomic symbol, atomic 
number and atomic weight may 
be found in the periodic 
table. 





The periodic table groups 
the elements into families. 











/ ae 
ARE YOU SURE THIS IS WHERE YOU CAN GET A PERIODIC TABLE 7? 
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The periodic table or chart is very useful in the 
laboratory. It places atoms which behave similarly into 
groups. The periodic chart also supplies a great deal of 


useful information about the elements. 


HE LOOKED UP THE PROPERTIES OF HE IN THE PERIODIC CHART 
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ACETIC ACID CH,COOH 


Glacial acetic acid is 99.5% acetic acid. 


ALCOHOL CH,CH,OH 


The term alcohol refers to ethyl alcohol. 


AMMONIUM HYDROXIDE NH, OH 


Ammonium hydroxide is 29% NH, in water solution. 


CALCIUM HYDROXIDE Ca(OH) 5 


Lime water is a solution of calcium hydroxide. 


HYDROCHLORIC ACID HCl 


Concentrated hydrochloric acid contains 38% HCl. 


NITRIC ACID HNO, 


Concentrated nitric acid contains 70% HNO. 


POTASSIUM HYDROXIDE KOH 


Potassium hydroxide is sometimes called caustic potash. 


SODIUM HYDROXIDE NaOH 


Sodium hydroxide is sometimes called caustic soda. 


SULFURIC ACID H,SO, 
(SULPHURIC ACID) 
Concentrated sulfuric (sulphuric) acid contains 93-98% 
H,SO,. 
274 
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REAGENT LABEL 


METRICS. Distinctive solid PURITY GRADE 
black bar readily identifies Certified = highest 
metric packaging. Fisher Grade. 
ACS = meets reagent 
SIZE stated CATALOG specifications of 
in both systems NUMBER American Chemical 
LOT of measurement. Society, the 


universal authority. 





Sab evevenes 561°C SOIC 
) . 55.9°-$6,39C 


Certified A.C.S. 


Acetone 


For laboratory and 
manufacturing use 
i ‘only, not for drug, food, 
soevcsensasanveousbbonss or 


FISHER SCIENTIFIC COMPANY 


Chemical Manufacturing Division 
Fair Lawn, New Jersey 07410 
Made in U.S.A. 


SAFETY LOT WHERE APPLICABLE; OSHA THE SOURCE 
DATA NUMBER CLASSIFICATION FOR 

FLAMMABLE AND COMBUSTIBLE 

LIQUIDS. 
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Many classes of reagents are found in the laboratory. 
For example, acids such as acetic, hydrochloric, nitric 
and sulfuric (sulphuric) are very common. Bases such as 
ammonium, calcium, potassium and sodium hydroxides are 
also available. Many types of alcohol are used in the 
laboratory but if only the word "alcohol" is used, it refers 
to ethyl alcohol. Reagents arrive at the lab in bottles or 
cans and they are always labeled. The label may indicate 
such things as the analysis of the reagent, the size 
or quantity of the reagent, the purity of the reagent, 
the classification of the reagent, the lot number of 


the reagent and the safety data pertinent to the reagent. 


ADD ACID TO WATER 
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Three types of molecular models 

are shown on this page and they are 
3-dimensional representations of 
organic compounds. 


Molecular models not only show 


the atoms but the bonds between the 
atoms. 


Color (colour) coded atoms of a 
definite scale are used in 
molecular models. 





Molecular models are helpful in 
understanding the 3-dimensional 
configuration of organic compounds. 
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SUPPORT OR FRAME 

A support unit or 

frame can be used to mount 
a chemical apparatus. 


A support or frame can 











be small and simple or large 
and complex. 


A frame can sit on the 
table or mount on the wall. 


BURET (Burette) STAND 


This support unit has a base 
and a support rod. 


This type of support unit is 
sometimes called a buret 
(burette) stand. 


This base unit of a support 
unit is sometimes porcelain or 
it may be enameled steel. 


RING STAND (Retort Stand) 


The ring stand (retort stand) 
is a support unit that is often 
used to hold rings. 


The ring stand (retort stand) 
can also be used to hold other 
types of clamps. 


A ring stand (retort stand) and 
a ring are useful when heating 
material. 
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TRIPOD 


A tripod can serve some of the 
same functions as a ring stand 
(retort stand). 


A tripod is not adjustable in 
height. 


This tripod is equipped with 
removable concentric rings. 





BURET CLAMP (Burette Clamp) 







gn buret (burette) clamp is 
attached to a vertical support rod. 


The buret (burette) clamp holds 
2 burets (burettes). 


The graduations on the buret 
(burette) are not obscured by a 
buret (burette) clamp. 


CLAMP HOLDER 
Maton & So | 
a. A clamp holder which may hold a 


clamp is attached to a support. 


Clamp holders are available in 
THUMBSCREW many styles. 


(BOSS HEADS) 





A thumbscrew (boss head) is used to 
secure the clamp holder to the 
support. 


CLAMP 
A clamp is held by a clamp holder. 
This clamp has 2 adjustable jaws. 


Small and medium size objects can 
be held with this type of clamp. 


page 48 


SUPPORTS 


CLAMP WITH HOLDER 


Clamp with holder is a 


clamp and clamp holder in 


one unit. 
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The checknut allows the clamp 


THUMBSCREW 


to be rotated in relation to the 


holder. 


(BOSS HEADS) 
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A support or frame is made from vertical and 
horizontal bars. Small versions are vertical bars attached to 
a base. These may be called Support units or ring 
stands (retort stands). Rings are often attached to 
the ring stand (retort stand). A ring with 3 legs 
attached is called a tripod. A buret (burette) clamp 
attaches a buret (burette) to a support rod. Clamp 
holder and clamps or a clamp with holder attaches 


objects to support units. 


SHOULD I BE USING A CLAMP HOLDER 7? 
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GLASS TUBING 


Glass tubing is available in 
many sizes. 


Most glass tubing can be 
softened in a gas-air flame. 


Different types of glass tubing 
have different degrees of hardness. 


CAPILLARY TUBING 


Glass tubing with a small 


internal bore (hole) is called 
capillary tubing. 

Capillary tubing can be 

used to make capillary pipets 
(pipettes). 


Melting points are often 
determined in very thin 
capillary tubing. 


GLASS ROD 


A stirring rod can be made from a 
glass rod. 


Glass rods are often made from 
soft glass. 


A glass rod does not have a 
hole in the center. 
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BALL AND SOCKET JOINT 


A ball and socket joint is used 
to join glass tubing. 


A ball and socket joint 12/2 
indicates a ball of 12 mm in 
diameter and a bore of 2 mm. 

A ball and socket joint is 

useful when alignment is difficult. 


O-RING JOINT 


An O-ring joint provides a rigid, 
greaseless, vacuum tight seal. 


The glass tubing is joined by an 
O-ring joint. 


Place the O-ring between the 
O-ring joint. 


STANDARD TAPER GROUND GLASS 
JOINT ("Quickfit") 


A standard taper ground 


A —— joi ickfit) of 
: ee) 92588 Jotnt fantc 
oyip bsiciee ck 





SCREW 


LOCKING | 
DEVICE 


diameter at the widest point 
and 40 mm long. 


The standard taper ground 
glass joint (quickfit) is 
often used to connect a flask 
to a condenser. 


Springs are used on some 
standard taper ground glass 
joints (quickfits) to hold 
them together. 


PINCH CLAMP 


A pinch clamp can be used on a 
ball and socket and an O-ring joint. 


Some pinch clamps have a screw 
locking device. 


The pinch clamp has a spring 
closed, forked jaw. 


STANDARD TAPER JOINT 


| coLp ] 
| WATER | 





NUT 
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GLASS STOPCOCK 


A glass stopcock may have a 
teflon or glass plug. 


A glass stopcock is used to 
control flow. 


A nut often holds the plug in the 
stopcock. 


CONDENSER 


A condenser cools a vapor and 
changes it into a liquid. 


Cold water is circulated through 
the condenser. 


The condenser contains a 


condensing tube surrounded by a 
water jacket. 


TEST TUBE 

A test tube is an elongated 
glass container often used for 
chemical reactions. 


Heat the sample in the test tube. 


There are many sizes of test 
tubes. 
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TEST TUBE HOLDER 


A test tube holder is used when 
heating the tube. 


The test tube holder has 


self-closing jaws. 


A spring keeps the jaws closed on 
the test tube holder. 


TEST TUBE RACK 


Test tube racks are made of 
wood, wire, plastic or metal. 


This test tube rack holds 12 
tubes. 


This test tube rack does not 
have drying pins. 


WATCH GLASS 


The watch glass will allow 
steam to escape from the beaker. 


Evaporate the sample in the watch 
glass. 


Watch glasses are available in 
Many sizes. 


SAFETY HAND GRIP 


Use the safety hand grip when 
pushing glass tubing through a 
stopper. 


When breaking glass tubing, use the 
hand safety grip. 


The safety hand grip can handle 
glass tubing of different sizes. 
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GLASS TUBING CUTTER 


The glass tube cutter is used 
for scoring the tube. 


Some glass tube cutters contain 
a hot wire. 





After cutting the tube with the 
glass tube cutter, the cut end 
of the tube should be polished in a 
flame. 


A GLASS TUBING CUTTER WORKS BETTER 





GLASS page 55 


Glass does not react with most chemicals and, 
therefore, is used in the chemical laboratory. Glass 
tubing, capillary tubing and glass rods are the most 
common types of glass pieces used in the lab. Glass 
tubing is often joined with ball and socket, O-ring or 
standard taper ground glass (quickfit) joints. The 
joints are held together by gravity, springs or 
pinch clamps. Stopcocks are used to control flow through 
tubing or containers. A condenser is tubing fitted 
with a water jacket. Test tubes are small containers and 
a test tube holder is used when heating the tubes. To 
keep the tubes in order and hold them upright, they are often 
placed in a test tube rack. A watch glass is often 
placed above a beaker to condense some of the boiling material 
and return it to the beaker. Hand safety grips should be 
used when holding glass tubing and a glass tubing 


cutter is used to etch (score) glass prior to breaking. 


I 
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BEAKER 


A beaker may or may not have a 
spout (lip). 


Beakers are made of glass, 
plastic or steel. 


Many sizes of beakers are used. 


BOTTLE 
Store the chemical in the bottle. 


Bottles may be clear or amber 
or various other colors. 


Bottles are made of glass or 
plastic. 


ERLENMEYER FLASK (Conical Flask) 


An Erlenmeyer (conical) flask 
is a convenient container for 
mixing chemicals. 


The graduations on an Erlenmeyer 
(conical) flask are only 
approximate. 


Some Erlenmeyer (conical) flasks 


have a standard taper joint on the 
top. 


PAIL OR BUCKET 


Pails or buckets are made 
from metal or plastic. 


A large container with a handle is 
called a pail or bucket. 


Pour the liquid into the bucket 
(or pail). 


STANDARD 


TAPER JOINT 
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FLORENCE FLASK 


Flat bottom Florence flasks are 
used in some experiments. 


This Florence flask has a 
standard taper joint but some do not. 


Boil the sample on a hot plate in 
the Florence flask. 


VIAL 
A vial is a small container. 
Store the sample in the vial. 


This vial has a cap but some 
are closed with a stopper. 


CAP 
Caps are made of plastic or metal. 
Place the cap on the bottle. 


Most caps have a cardboard or 
foil liner. 


STOPPER (Rubber or Plastic Stopper) 


A stopper may be solid or 
contain holes. 


The larger the stopper number 
(e.g., #6), the larger the stopper. 


Close the flask with the stopper. 
GLASS STOPPER 


This glass stopper has a penny 
head. 


The standard taper size of a 

glass stopper indicates the 
diameter of the ground zone at the 
widest point. 


Place the glass stopper in the 
flask. 


0 
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CORK 


A cork is also used as a 
stopper. 


A cork is made from the bark of 
a tree. 





The larger the cork number, the 
larger the cork. 


CORK BORER 


A cork borer is used to cut 
holes in a stopper. 


Some cork borers are motor 
driven. 


A solid cork punch pushes the cut 
portion of the stopper from the 
cork borer. 
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Many types of containers are used in the chemical 
laboratory and a beaker is a very popular container. 
Reagents are usually stored in bottles and small samples 
are stored in vials. Erlenmeyer (conical) flasks and 
Florence flasks are often used to contain chemical 
mixtures which are to be heated. A pail or bucket is 
used to contain large quantities of materials. Containers are 
closed with caps, stoppers, glass stoppers or corks. 
A cork borer is used to cut holes in corks or rubber 


stoppers. 
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THIS IS A LABORATORY BEAKER ? 
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RUBBER TUBING 


Rubber tubing is used to 
transfer liquids or gases. 


Rubber tubing is available in 
many bore sizes and wall 
thicknesses. 


Strong, elastic rubber tubing 
provides a gas-tight connection. 


PLASTIC TUBING 


Plastic tubing made from tygon 
or teflon is very chemical 
resistant. 


Polyethylene (Polythene) plastic 
tubing like rubber tubing 

is available in many bore and wall 
thickness sizes. 


Plastic tubing is usually 
transparent. 


TUBING CLAMP 


A tubing clamp is used to stop 
the flow in tubing. 


Regulate the flow with a tubing 
clamp. 


Stop the flow with a tubing 
clamp. 
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Rubber or plastic tubing is used to transfer 
liquids and gases in the laboratory. Flow in the tubing is 


controlled by a tubing clamp. 


A TUBING CLAMP TO CATCH AN OCTOPUS? 
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SYRINGE PIPET (Syringe Pipette) 


Very small volumes are measured in 
a syringe pipet (pipette). 


= eee 
\ A syringe pipet (pipette) is 
often used to inject a sample into 
a chromatograph. 





Some pipets (pipettes) have 
fixed and some have removable 
needles. 


Precision of a micro syringe 
pipet (pipette) is within + 1%. 





TRANSFER OR VOLUMETRIC PIPET 
(PIPETTE) 


A transfer or volumetric 
pipet (pipette) is used to 
accurately measure a specific 
volume. 


This is a 10 ml transfer or 
volumetric pipet (pipette). 


Measure 50 ml with the transfer 
or volumetric pipet (pipette). 


MEASURING OR GRADUATED PIPET 
(Measuring or Graduated Pipette) 


Measure 3.4 ml with the measuring 
or graduated pipet (pipette). 


The last 2 ml of this 25 ml 
measuring pipet (pipette) is 
not graduated. 


Each graduation is 2/10 ml on this 
measuring pipet (pipette). 
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PIPET FILLING ATTACHMENT OR BULB 
(Pipette Filling Attachment or 
Bulb) 


Use a pipet (pipette) filling 
bulb for toxic samples. 


When transferring corrosive 
material, use a pipet (pipette) 
filling attachment. 






| VENTS ] 
| PIPET E | 


Noxious samples can be safely 
handled with a pipet (pipette) 
filling bulb. 


AUTOMATIC TRANSFER PIPET 
(Automatic Transfer Pipette) 


An automatic transfer pipet 
(pipette) is used for rapid and 
reproducible dispensing of liquids. 


Approximate accuracy is + 2% for 


the automatic transfer pipet 
(pipette). 


An automatic transfer pipet 
(pipette) is used for multiple 
filling operations. 


EFEEEEREEEE| 


GRADUATED CYLINDER 


This is a 250 ml graduated 
cylinder. 


Use the graduated cylinder to 
measure volume when extreme 
accuracy is not important. 


Some graduated cylinders have 
stoppers fitted to the top. 


| 
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INLET TUBE 


| FOR REFILLING | 





GRADUATE 


A graduate is less accurate 
than a graduated cylinder. 


Measure the approximate volume with 
the graduate. 


Many graduates are calibrated 
in both fluid ounces and 
milliliters. 


BEAKER 


Some beakers are calibrated for 
approximate volume. 


Measure approximately 100 ml with 
the beaker. 


A beaker cannot accurately 
measure volume. 


GRADUATED BURET (Graduated 
Burette) 


A graduated buret (burette) is 
used to measure volume. 


This graduated buret (burette) 
has an overflow cup and 
automatically zeros when filled. 


Accurately measure the volume with 
the graduated buret (burette). 
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= 

oO 

= AUTOMATIC ZERO PIPET (Automatic 
& . 

x Zero Pipette) 

>5 

co Measure 25 ml with the automatic 


zero pipet (pipette). 


The automatic zero pipet 
(pipette) can accurately 
measure a specific volume. 


This automatic zero pipet 


(pipette) has an inlet tube for 
refilling. 


INLET TUBE 
FOR REFILLING 


erie] 
v STOPCOCK 


The stopcock controls flow in 
or out of a buret (burette). 





The clip on the stopcock holds 
the plug in place. 


This type of stopcock creates a 
Y-type connection. 





STOPCOCK GREASE 


Stopcock grease is used to 
lubricate stopcocks. 





Desiccators can be sealed with 
stopcock grease. 


Stopcock grease is acidic and 
alkaline resistant. 
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VOLUMETRIC FLASK 


This volumetric flask contains 
500 ml. 


Most volumetric flasks are 
calibrated at 20 degrees 
centigrade. 


CALIBRATION 


Measure the volume accurately with 
the volumetric flask. 





PUMP 


A pump is used to transfer 
chemicals. 


An acid can be transferred with a 
chemical resistant pump. 





Transfer the solvent with a pump. 
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YOU LOOK LIKE MY CHEMISTRY INSTRUCTOR ! 
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Measurement of volume is a common laboratory procedure 
and many instruments are designed to accomplish this task. A 
syringe pipet (pipette) is used to accurately measure 
small volumes. A transfer (or volumetric) pipet 
(pipette) is used to accurately measure large specific 
volumes but a measuring (or graduated) pipet (pipette) 
is necessary for measuring varying volumes. If there is fear 
of getting the chemical in one’s mouth, a pipet (pipette) 
filling attachment (or bulb) should be used. An 
automatic transfer pipet (pipette) is useful when a 
repeated transfer of a specific volume is made. Graduated 
cylinders are less accurate than a volumetric or 
measuring pipet (pipette) but more accurate than a 
graduate or a calibrated beaker. A graduated buret 
(burette) or an automatic zero pipet (pipette) also 
accurately measures volume. A buret (burette) is fitted 
with a stopcock to meter the liquid from the buret 
(burette) and the stopcock is lubricated with 
stopcock grease. A volumetric flask is useful when 
accuracy of large specific volumes is needed. Pumps are 


used in the laboratory to transfer liquids. 
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SCALE 


/ Use the scale to weigh a sample 
of medium size. 


Some scales operate with the 
aid of a spring. 


Scales are usually not as 
accurate as balances. 





WEIGHTS TRIPLE BEAM BALANCE 


A triple beam balance functions 
with the aid of a sliding weight on 
3 beams. 


PAN 






















A sensitivity of 0.1 gram is often 
obtained with a triple beam 
balance. 


Weigh the sample on the triple 
beam balance. 


BALANCE 


The semi-micro balance often 
has a precision of + 0.01 mg. 


Weights are added or removed from 
this balance by means of dials. 


WEIGHT 
CONTROL KNOB 


Readout on this balance is 
digital. 


reading 118.47325 g 
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TOP-LOADING BALANCE 


This top-loading balance 
is an electronic digital type. 


The top-loading balance is 
very easy to use. 


Weigh the sample on the 
top-loading balance. 





WEIGHT SET 


Weight sets are used with some 
balances. 


Do not handle the weights with 
your fingers. 


Check this balance with weight 
set. 





ee ee —T 
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| SPECIFIC GRAVITY BALANCE 
| 





A specific gravity balance 
has the ability to weigh a 
sample in a liquid. 


Determine the specific 
gravity of the sample with 
the balance. 


Lead has a very high 
specific gravity when 
determined on the balance. 
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HYDROMETER 


A hydrometer is used to 
determine specific gravity. 


A hydrometer is floated in 
the liquid. 


The specific gravity of the 
salt solution is determined 
with the hydrometer. 





SPECIFIC GRAVITY BOTTLE OR 
PYCNOMETER 


Use the specific gravity 
bottle (pycnometer) to 
weigh an exact volume of 
liquid. 


Fill the specific gravity 
bottle (pycnometer) with 
water and then with the 
sample. 





Determine specific gravity 
with the pycnometer. 


VISCOMETER 


Use the viscometer to 
determine viscosity. 


Rate of flow is determined by 
a viscometer. 


Check the sample with the 
viscometer. 
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POLARIMETER 


Measure the angle of 
rotation with the 
polarimeter. 


Place the optically 
active sample in the 
polarimeter. 


Use the polarimeter 
to check a sugar 
solution. 







REFRACTOMETER 


Measure the percentage of 
sugar with the 
refractometer. 


Use the refractometer to 
measure the total dissolved 
solids. 


Percentage alcohol can be 


determined with a 
refractometer. 


HAND REFRACTOMETER 


Check alcohol content of a wine 
sample with a hand refractometer. 


The hand refractometer can be 
taken to the field for use. 


Place the syrup in the hand 
refractometer. 
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Weighing is an important task performed in the 
laboratory. Heavy items are weighed on a scale and light 
items are weighed on a balance. A triple beam balance 
is used when accuracy is not critical. The electronic digital 
top-loading balance is very easy to use when weighing 
light objects. Weight sets are used on older balances 
and to check the accuracy of balances. Balances that 
can weigh the samples suspended in liquid are useful for 
determining specific gravity. The specific gravity of 
a liquid can be determined by a floating hydrometer. A 
specific gravity bottle or pycnometer allows one to 
weigh a specific volume of material. The rate of flow of a 
liquid can be measured with a viscometer. A polarimeter 
can be used to measure the rotation of light and a hand 


refractometer can be used to measure light deflection. 


===" 


1 THINK WE EXCEEDED THE SCALE'S LIMITS 
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VACUUM GAUGE | 


i OVEN 
















This oven is a vacuum oven. 


Other ovens are convection or 
forced air ovens. 


Dry the sample in the oven. 


HOT PLATE 


A hot plate is used for heating 
containers. 


The temperature of most hot 
plates is controllable. 


| / A hot plate can be used in 
Vi place of a stove heating element or 
w [7 


gas flame. 


INCUBATOR 
This is a co, incubator. 


Place the petri dish in the 
incubator. 


The incubator maintains 
biological growing 
temperatures. 
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HEATING MANTLE 


Place the heating mantle 
around the flask. 


Connect the heating mantle 
to a transformer. 


The hemispherical heating 
mantle will enclose the 
flask. 






IMMERSION HEATER 


Place the immersion heater in 
the water bath. 


Keep the liquid temperature 
constant with the immersion 
heater. 


The immersion heater is 
portable. 


HEATING TAPE 


Wrap the heating tape 
around the column. 


The flexible flat heating 
tape is useful in heating 
glassware. 





Heating tape is available 
in many sizes and wattages. 
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MUFFLE FURNACE 


A muffle furnace is a 
high temperature furnace. 


TEMPERATURE CONTROL UNIT 


Determine the ash content 
of the sample by placing 
Hit in the muffle 

i} furnace. 


Use tongs when placing 
samples in the muffle 
furnaces. 





CRUCIBLE 


A crucible is a container that 
can withstand high temperatures. 


A crucible may be made from 
porcelain, graphite, or platinum. 





Place the crucible in the 
muffle furnace. 


WATER BATH 


A water bath is used to 
maintain a constant 
temperature. 


A water bath may be 
electric, gas or steam heated. 


Heat the sample in the water 
bath. 
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/ THERMOMETER 


Use the thermometer 
to measure the 
temperature. 


A thermometer may be 
calibrated in Celsius 
(~C) or Fahrenheit 
CEs 


The thermometer is 
usually filled with 
mercury. 


DIAL THERMOMETER 


The dial thermometer contains a 
bimetallic sensing element. 


A dial thermometer is 
moderately rugged. 


Celsius and Fahrenheit scales are 
available on dial thermometers. 


THERMOMETER (Electrical) 


This thermometer allows 
you to monitor temperature 
electronically. 


This thermometer may be 
attached to a recorder to give 
a chart of time and 
temperature. 


Some thermometers monitor 
temperature at more than one 
position with multiple probes. 
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AUTOCLAVE OR STERILIZER 


The autoclave or 
sterilizer may be electric 
(generates steam) or steam 
pa| heated. 


| sterilize the microbiological 
; samples in the autoclave. 






f—=—=MEE| autoclave. 


) 
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INSTRUMENT STERILIZER 


An instrument sterilizer 
uses hot water to sterilize. 


Autoclave temperatures are 
higher than instrument 
sterilizers. 


Sterilize the equipment in the 
instrument sterilizer. 


BURNER 





A gas burner is used for 
heating samples in the laboratory. 


ADJUSTMENT 


AIR 


Heat the sample in the burner 
yp flame. 


Adjust the air on the burner. 


GAS ADJUSTMENT 
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ALCOHOL LAMP 


The alcohol lamp gives you a 
portable flame. 


Extinguish the flame and add the 
cap when you are moving the 
alcohol lamp. 


Adjust the wick on the alcohol 
lamp. 


GAS LIGHTER 


The gas lighter produces a 
spark for ignition. 


Put a new flint in the gas lighter. 
The flint strikes the rasp to 


produce the spark in the gas 
lighter. 


SAFETY MATCHES 


Light the burner with the safety 
matches. 


For the safety match to be ignited, 
it must be struck against the box. 


A gas lighter may be used 
instead of safety matches. 
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MELTING POINT BATH 


Heat the side arm on the melting 
point bath. 


Determine the sample melting point 
with a melting point bath. 


The melting point bath is used 
to raise the temperature slowly. 





| SIDE ARM 


MELTING POINT TUBE 
id Place the sample in a melting 
E point tube. 
a Place the melting point tube in 
| the melting point bath. 
a 


By slowly heating the melting 
point tube, one can determine 
the melting point of the sample. 
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In the laboratory, heating can be accomplished with 
an oven or with a hot plate. The incubator can be 
used to maintain a constant growing temperature. Glassware may 
be heated with a heating mantle or with a heating tape. An 
immersion heater is used to heat liquid. Samples may 
be heated to a very high temperature by placing them ina 
crucible which is then placed in a muffle furnace. A 
water bath is used to maintain a temperature between room 
temperature and 100°C. Temperature may be measured with a 
mercury thermometer, a dial thermometer, or an 
electronic thermometer. Sterilization can be accomplished 
in a steam autoclave or in a hot water instrument 
sterilizer. Flames may be maintained in the laboratory 
with a gas burner or with an alcohol lamp. Gas flames 
may be ignited with a gas lighter or with a safety 
match. The melting point of a sample may be determined by 


using a melting point tube in a melting point bath. 






Please handle with care 


It is the only one we have !!! 
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MORTAR AND PESTLE 


Mortars and pestles are made of 
porcelain, glass or metal. 


Grind the sample in the mortar and 
pestle. 


Mortars and pestles are 
available in many sizes. 


ERMEDIATE 


INT 


STIRRER 


A stirrer may be air driven or 
electrically driven. 


Stir the liquid with the stirrer. 


Mix the powder into the liquid with 
a stirrer. 


MAGNETIC STIRRER 


A magnetic stirrer can be used 
in a closed vessel. 


Some hot plates are equipped with a 
magnetic stirrer. 


A rheostat controls the speed of the 
magnetic stirrer. 
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LARGE SIZE SHAKER 











j This large size shaker can 
if shake large containers. 


This shaker is of the 
reciprocating type. 


Extract the component from the 


tissue by using the large size 
shaker. 


SHAKER 
This is a flask-type shaker. 


The flask shaker gives a 
snap-wrist motion. 


The flask shaker produces 


a swirling effect. 


BLENDER 
Mince the sample in the blender. 


The blender can be used to 
homogenize the sample. 


Blade speed of the blender can 
be as much as 21,000 r.p.m. 
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HAND GRINDER (Hand Mincer) 


A hand grinder (mincer) can be 
used to grind (mince) dry or wet 
material. 


Grinding plates can be changed on 
the hand grinder (mincer) to 
change the fineness of grind 
(mince). 


A worm drive moves the sample 
through the hand grinder 
(mincer). 











MILL 

The mill is used for 
reduction in size of 
analytical samples. 


The mill uses a 
shearing action. 


Sieves prevent only small 


particles from passing 
through the mill. 


: PULLEY 


TISSUE GRINDER 


The tissue grinder turns a 
grinding pestle. 


Bacterial cells and soft tissue can 
be ground in a tissue grinder. 


The tissue grinder breaks up 
tissue between ground glass 


surfaces. 
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HOMOGENIZER 


The sample can be emulsified by 
using the homogenizer. 


Disintegration of biological cells 
can be accomplished by a 
homogenizer. 


The homogenizer works on a 
shearing principle. 


EMULSION HOMOGENIZER 


The emulsion homogenizer 
produces a dispersion from 
immiscible liquids. 


High pressure is produced at the 
orifice of the emulsion 
homogenizer. 


The emulsion homogenizer is 
useful for small quantities. 


WHERE DID YOU GET THAT MIXER 7 
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HYDRAULIC PRESS 


A hydraulic press can be used 
for separating liquid from solid. 


Pellets can be made with a 
hydraulic press. 


This hydraulic press develops 
24,000 p.s.i. 


YOUR SAMPLE NOT YOUR THUMB GOES IN THE PRESS 
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Mixing and pressing equipment is very useful in the 
laboratory. The simplest grinding and mixing equipment is a 
mortar and pestle. Stirrers may be of the 
propeller type or may be magnetic in style. 

Shakers may be reciprocating or have a wrist type 

motion. Blenders can also be used for grinding and 
mixing. Hand grinders (mincers), mills and tissue 
grinders are all used to break up a sample. 

Homogenizers may use a shearing principle or pressure 
through an orifice to produce a dispersion. Powder may be 


formed into a pellet with a hydraulic press. 


I'LL GET A GOOD MIX OF MY CHEMICALS THIS TIME 
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pH METER 


The hydrogen ion 
concentration is measured 
with a pH meter. 


Use the pH meter to see 
if the sample is acid. 


The pH of the sample is 
determined with a pH 
meter. 





Two electrodes are attached to 
the pH meter. 


A combination electrode 
contains both a glass anda 
reference electrode in one case. 


Keep the electrodes clean for 
accurate pH measurement. 





PH BUFFER SOLUTION 


Use a pH buffer solution to 
standardize the pH meter. * 


Buffer solutions are available 
in many pH values. 


Standardize the pH meter with a 
buffer solution that has a pH 
near the pH of the sample to be 
measured. 
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TEST PAPER OR "LITMUS" PAPER OR 
UNIVERSAL INDICATOR PAPER 


Test paper (or litmus or 
universal indicator paper) can 
measure pH by a color change. 


Check the pH of the sample with the 
test paper (or litmus or 
universal indicator paper). 


The pH meter can more 

accurately determine sample pH than 
you can with the test paper (or 
litmus or universal indicator 
paper). 


VOLT-OHM-AMMETER (AVO-meter) 


This volt-ohm-ammeter (AVO-meter) 
can measure voltage, resistance and 
amperes. 


Both a.c. and d.c. voltages can be 
measured on the volt-ohm-ammeter 
(AvO-meter). 


There are 6 ranges to measure 
resistance on the 
volt-ohm-ammeter (AVO-meter) . 


BAROMETER 


Atmospheric pressure is measured 
with a barometer. 


The barometer on the left is 
filled with mercury. 


The barometer on the right is 
actuated by an airtight metal 
diaphragm. 
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BOMB CALORIMETER 


The bomb calorimeter is 
used to determine the heat 
of combustion. 


THERMOMETER 


PULLEY 


Determine the calories ina 
sample by burning it in a 
bomb calorimeter. 


Place the sample and oxygen 


in the bomb and place the 
bomb in the calorimeter. 


CENTRIFUGE 


Spin the sample in the 
centrifuge. 





The upper centrifuge is motor 
driven and the lower one is 
hand-cranked. 


Separate the precipitate by placing 
the sample in the centrifuge. 


SPEED CONTROL 





Some centrifuges are 
refrigerated. 





HE SAID USE CENTRIFUGAL FORCE. 
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CENTRIFUGE HEAD (Rotor) 


Place the sample tube in the 
centrifuge head (rotor). 


Different centrifuge heads 
(rotors) can be placed on the 
centrifuge. 


Different size sample containers 
may be placed in different 
centrifuge heads (rotors). 


CENTRIFUGE TUBE 


Place the centrifuge tube in 
the centrifuge head (rotor). 


Place centrifuge tubes on 
opposite sides of the centrifuge 
head (rotor) to balance the 
weight during spinning. 


Centrifuge tubes may be either 
glass, plastic or metal. 


CARRIERS 


Carriers fit on centrifuge 
heads (rotors) and hold sample 
containers. 


With this head and 
carriers, the centrifuge will 
hold 168 small tubes. 


Other carriers will fit this 
head enabling it to hold 6 
large centrifuge bottles. 





Three 


MEASUREMENT EQUIPMENT page 91 





SPECTRO CELL 


SPECTROPHOTOMETER 


Measure the optical 
density of the 
sample with the 
spectrophotometer. 


Set the desired 
wavelength on the 
spectrophotometer 
prior to measuring 
the sample. 


Concentration of 
samples will 
influence the 
spectrophotometer 
reading. 


Spectro cells may be round, 
square or rectangular. 


Do not scratch the spectro cells. 


Use matched spectro cells for 
the blank and the sample. 


degrees below 


zero 
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FLUOROMETER (Fluorimeter) 


The Fluorometer 
(fluorimeter) is used 

for quantitation of trace 
materials. 


The fluorometer 
(fluorimeter) has 
controllable emission and 
excitation wavelengths. 


Measure the vitamin content 
with the fluorometer 
(fluorimeter). 





FLOWMETER 


A flowmeter can measure rate of 
flow of a gas or of a liquid. 


| The height of the float in the 
flowmeter indicates flow rate. 





FLOAT 


Flowmeters are available ina 
variety of flow rate ranges. 


45 


MEASURING AIR FLOW ? 





MEASUREMENT EQUIPMENT page 93 


The laboratory is equipped with many instruments for 
measuring and the pH meter with its glass and reference 
electrodes is an example. The pH meter should be 
standardized with buffer solutions. The hydrogen ion 
concentration can also be approximated with pH test paper 
(litmus or universal indicator paper). Many electrical 
measurements can be made with volt-ohm-ammeter 
(AvO-meter). A barometer is used to measure 
barometric pressure. Calories can be measured with a bomb 
calorimeter. A centrifuge is used to separate 
materials based on their density and is necessary in many 
gravimetric analyses. Centrifuge heads (rotors), carriers 
and tubes are interchangeable, giving the centrifuge a 
great deal of flexibility. A spectrophometer is a very 
useful laboratory measuring device, and many types of 
spectro cells can be used. A fluorometer (fluorimeter) 


is often useful in determining concentrations. A flowmeter 


can measure flow rate of a gas or of a liquid. 





COMIC NAME 


Is this a goldfish 7??? 
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GEL COLUMN ELECTROPHORESIS 


Use the gel column 
electrophoresis to separate the 
protein mixture. 


Connect the electrical power supply 
to the gel column electrophoresis 
cell. 


Add the appropriate buffers to the 
gel column electrophoresis 
cell. 





SCANNING DENSITOMETER 


Use the scanning 
densitometer to measure 
the absorbance of the gel 
column. 


Quantitative evaluation of the 
electrophoretic patterns is 
possible with a scanning 
densitometer. 


Adjust the scanning 
wavelength on the 
densitometer. 





DIALYZER 


Use the dialyzer for 
concentration or purification of 
biological solutions. 


Place the tubing containing the 
sample in the dialyzer. 





This dialyzer rotates the sacs 
in the bath to stir both the bath 
and sac contents. 
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AUTOMATIC SAMPLER 


The automatic sampler allows 
for unattended transfer of serial 
samples. 


The electrode can be automatically 
lowered into serialized samples for 
measurement with an automatic 
sampler. 


Some automatic samplers can be 
used to fill tubes. 


SIEVE 


A sieve separates samples by 
particle size. 


Size of opening in a sieve is 
often designated as "mesh size". 


Sieve size is sometimes specified 
by National organizations. 


SEPARATORY FUNNEL (Separating 
Funnel) 


A separatory (separating) 

funnel is used to separate 
immiscible liquids into separate 
phases (or layers). 


Drain the lower liquid (phase) from 
the separatory (separating) funnel. 


Hold the stopper and stopcock when 
shaking the separatory 
(separating) funnel. 
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CHROMATOGRAPHY COLUMN 


Separate the sample with a 
chromatography column. 


Fill the chromatography column 
with solvent and packing material 
and then add the sample to the top 
of the column and run more solvent 
through it. 


Collect the effluent as it comes 
from the chromatography column. 


THIN LAYER CHROMATOGRAPHY (TLC) 


Thin layer chromatography is 
usually accomplished on glass 
plates. 


Separate the sample on the thin 
layer chromatography plate. 


What solvent should I use for 
separation of the sample on the 
thin layer chromatography 
plate? 


CHROMATOGRAPHY CABINET 


Place the filter paper in the 
chromatography cabinet. 


Separate the samples by placing 
them in the chromatography 
cabinet. 


The chromatography cabinet is 
solvent tight. 


EXTRACTION 


SOXHLET 
TUBE 





TEMPERATURE 
CONTROL 


FLASK 


HOT PLATE HEIGHT 
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SOXHLET EXTRACTOR 


Extract the fat from the sample 
with a Soxhlet extractor. 


Place the Soxhlet extractor on 
a hot plate. 


Pass cold water through the 
condenser. 


Ether is the solvent most often 
used in a Soxhlet extractor. 


EXTRACTION THIMBLE 


Place the sample in the 
extraction thimble. 


The extraction thimble is 
placed in the extraction tube of 
the Soxhlet extractor. 


This extraction thimble is made 
of cellulose. 


GOLDFISCH EXTRACTOR 


Determine the fat in the food 
sample on the Goldfisch 
extractor. 


The Goldfisch extractor 
normally requires less time than 
the Soxhlet extractor. 


Slide the heater up under the 


|_ADJUSTMENT jbeaker on the Goldfisch 


extractor. 
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BABCOCK BOTTLE 


Measure the fat content of the 
sample with the Babcock bottle. 


Different styles of Babcock 
bottles are used for different 
types of samples. 


Fat content of dairy products is 
often measured with Babcock 


bottles. 





DIVIDER 


SP ies the fat column with the 
AY divider. 


> 











A divider measures linear 
distance. 


Place the points of the divider 


at the top and bottom of the fat 
column. 


BABCOCK CENTRIFUGE 


Place the Babcock bottle in the 
centrifuge. 


By using the Babcock centrifuge, 
one obtains better fat separation. 


This Babcock centrifuge is 
BRAKE |temperature controlled. 
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ALUMINUM FOIL DISH (Aluminium 
Foil Dish) 


A disposable aluminum (aluminium) 
foil dish can be used for 
drying samples. 





Place the aluminum (aluminium) 
foil dish in the drying oven. 


Dry the aluminum (aluminium) foil 
dish prior to use. 


DESICCATOR 


Allow the aluminum foil dish to 
cool in the desiccator. 


Some desiccators are equipped 
with a vacuum top. 


Place the drying agent in the 
bottom of the desiccator. 





" 7 DRYING OVEN 


Determine the moisture content of 
the sample by placing it in the 
drying oven. 


Regulate the drying oven 
temperature at 100 degrees 
centigrade. 


Be sure all flammable volatile 
chemicals have evaporated from the 
sample prior to placing it in the 
drying oven. 
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VACUUM OVEN 


A vacuum oven can accelerate 
sample drying. 


Attach a vacuum pump to the 
vacuum oven. 


Determine the moisture level of the 
sample by using the vacuum oven. 


MOISTURE BALANCE 


Determine sample moisture on the 
moisture balance. 


This moisture balance has 
infrared heating. 


Adjust the timer on the moisture 
balance. 





FREEZE DRYING 


Freeze drying is 

a method of removing 
water from solid 
samples. 


Moisture level can 
be determined by 
freeze drying. 






Freeze drying is 
a method of 
preservation. 


3 [SECONDARY 
|_conpenser 7 


Freeze drying of 
microorganisms is 
useful when storage 


VACUUM PUMP [is desirable. 











CONDENSER 


SEPARATION EQUIPMENT page 101 


KJELDAHL FLASK 


To determine protein, place the 
sample in the Kjeldahl flask. 


Kjeldahl flasks are available 
in several sizes. 


Add acid to the Kjeldahl flask. 


KJELDAHL DIGESTION UNIT 


Place the Kjeldahl flask 
on the Kjeldahl digestion 
unit. 


The Kjeldahl digestion 
unit heats the flask with 
gas or with an electric hot 
plate. 


Fumes from the Kjeldahl 
digestion unit must be 
vented through a hood or down 
the drain. 


ASPIRATOR 


KJELDAHL DISTILLING UNIT 


After digestion, place the flask on 
the Kjeldahl distilling unit. 


Pass cold water through the 
condenser of the Kjeldahl 
distilling unit. 


Heat the Kjeldahl flask on the 
Kjeldahl distilling unit. 
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RECORDER 


The recorder can 

be attached to many 
types of measurement 
equipment. 


A recorder 
attached to the 
appropriate 
measurement 
equipment can be 
used to determine 
concentration in a 
sample. 





Speed of the 
recorder and 
deflection 
sensitivity can be 
adjusted. 


I RECORDED U.S.A. 777 
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Separation equipment performs an important function 
in the laboratory. Gel column electrophoresis separates 
samples by electrical charges and quantitative information can 
be obtained by placing the columns on a scanning densitometer. 
The dialyzer and sieve separate samples by size. The 
automatic sampler is very useful in automating many of the 
separation instruments. Partitioning of a sample between 
two liquids can be accomplished by using a separatory 
(separating) funnel. Many types of chromatography such as 
column, thin layer, paper or gas, can separate a complex 
sample into components. Fat can be separated by placing a 
sample in an extraction thimble and solvent-extracting the 
sample in a Soxhlet extractor or a Goldfisch extractor. 
Fat can also be determined by placing the sample ina 
Babcock bottle; and, after digestion--placing the bottle in 
a Babcock centrifuge. The percentage of fat is determined 
with the aid of a divider. Sample moisture can be determined 
by placing the sample in an aluminum (aluminium) foil dish 
and placing this in a drying oven or in a vacuum oven. After 
drying, the sample is cooled in a desiccator. Moisture can 
also be determined with a heat lamp and a moisture balance 
or by freeze drying the sample. For protein determination, 
place the sample in the Kjeldahl flask and place the flask 
on the digestion unit. After digestion, distill the nitrogen 
on the distilling unit. Protein is then determined by 
titration. A recorder is useful in quantifying the results 


from many of the separation instruments. 
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FUNNEL 


Funnels are available in glass, 
plastic, porcelain, and metal. 


Stem length, angle and diameter of 
body vary in different funnels. 


Filter the sample through the 
funnel. 


FILTER PAPER 


Filter paper may be flat or 
folded. 


Number of the filter paper 
indicates filtering speed. 


Place the filter paper in 
the funnel. 


GLASS WOOL 


Glass wool can be used for a 
filtering material. 


Fiber diameter of glass wool is 
normally between 0.005 to 0.008 mm. 


Filter the sample through glass 
wool. 
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FILTERING FLASK (Filter Flask) 


Attach a vacuum hose to the side 
arm of the filtering (filter) 
flask. 


Vacuum filtering can be 
accomplished with the aid of a 
filter flask. 


The filtering rate can be 
accelerated by using a vacuum and a 
filtering (filter) flask. 





BUCHNER FILTER FUNNEL 


Place the Buchner filter funnel 
on a filter flask. 


The Buchner filter funnel is 
used for vacuum filtering. 


Buchner filter funnels are 
usually made of porcelain but 
sometimes plastic is used. 





CRUCIBLE 


Crucibles are made of 
porcelain, glass, nickel or iron. 


Some crucibles have small holes 
in the bottom and others have 
fritted glass bottoms. 





Filter the sample through the 
crucible. 
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cy CRUCIBLE HOLDER 


Place the crucible in the 
crucible holder. 


Crucible holders can be placed 
on a filter flask or ona 
standard funnel. 


Most crucible holders are made 
of rubber. 


IMP INGER 


A dust sample collector is called 
an impinger. 


An impinger collects particles 
in the liquid-filled receiver. 


Collect dust samples from the air 
with an impinger. 





HE SAID USE A PAPER FILTER 
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Filtering separates solids from liquids. A 
funnel is used with filter paper or glass wool. 
To accelerate filtering, a vacuum is often used with a 
filtering (filter) flask and a Buchner filter funnel. 
A crucible and a crucible holder can also be used. To 


collect dust from air, an impinger is used. 


THAT'S A STRONG FILTER. 
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STILL 


A still separates 
chemicals based on their 
boiling points. 


A sample in a still 

is first changed to a 
volatile state by heating 
and fractions of the 
vapor are then condensed. 


Q 
° 
ad 
o 


WATER |a still can be used 
to concentrate the 
sample. 





SAMPLE 
COLLECTON 
FLASK 


DISTILLING FLASK (Distillation 
Flask) 


The sample is boiled in the 
distilling (distillation) flask. 


Place a thermometer in the top of 
the distilling (distillation) 
flask. 





The distilling (distillation) 
flask has a side arm. 


WATER STILL 


A water still is used to 
produce distilled water. 


A water still removes 
water from the minerals in tap 
water. 


A water still may be 
electrical, gas or steam 
heated. 
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DEMINERALIZER 


A demineralizer can also remove 
minerals from water. 


Demineralized water is often 
used in place of distilled water. 


Most demineralizers use a resin 
type bed. 





FLASH EVAPORATOR 







A flash evaporator 


works like a still. 


Remove the solvent with a 
flash evaporator. 


The flash evaporator 


contains an evaporating 
bath and a condensing bath. 


anh THON 


ft I), 


DISTILLATION DOES COME IN HANDY 





DISTILLATION page 110 


A distillation unit or still will separate 
chemicals with different boiling points. The major components 
of a still are a heat source, a distilling 
(distillation) flask and a condenser. Water stills 
are frequently found in a laboratory to produce distilled 
water and demineralized water is produced by passing 
the water through a resin-type bed which traps the minerals. 
A flash evaporator uses the distillation principle to 


remove a solvent from the sample. 


Nx ow rn & 


THEY SAY AN ICEBERG IS DEMINERALED WATER 
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»{-* RESPIROMETER 


Gas exchange studies can be 
performed on a respirometer. 


A respirometer is often 
called a Warburg unit. 


Attach the manometer to the 
respirometer. 





-# ~ .. 
THE CANARY CAN ALSO MEASURE GAS 
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A respirometer permits precise measurements of gas 


evolved or absorbed in cell respiration. 


COMIC NAME 


Is this a ferrous wheel 777 
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ANIMAL CAGE 


Place the mouse in the animal 
cage. 


Some animal cages are made of 
metal and others are made of 
plastic. 


Be sure the animal cage is of 
the appropriate size for the 
animal. 













> 


DRINKING TUBE 






Lis 

Lis] 

Be Attach the drinking tube to the 
Hie animal cage. 

: Keep the drinking tube filled 
E- with clean water. 


This drinking tube is 
graduated. 


FEEDING DISH 


Place the animal food in the 
feeding dish. 


i a > 
Tad Clean the feeding dish 
—— frequently. 


The food level in the feeding 
dish should be checked daily. 
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| CHAIN WITHA | 


HOOK 







DISSECTING 
] ARTERY | KIT 
| FORCEPS 

(Dissection 


Kit) 


| FORCEPS | 


This dissecting kit contains a rule, forceps, artery 
forceps, probe, scissors, scalpels and a chain with hooks. 


Use the dissecting kit to separate the tissue. 


Get the scalpel from the dissecting kit. 


ANIMAL OPERATING TABLE 


A small animal operating table 
without legs is called an animal 
board. 


Perform the surgery on the 
anesthetised animal after placing 
it on the operating table. 


Sanitize the animal operating 
table before the operation. 
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Place the rabbit in the animal cage and fill the 
drinking tube and the feeding dish. Prepare for 
surgery by cleaning the animal operating table and 
checking the dissecting (dissection) kit. Be sure that 
there are sufficient forceps and probes and that the 


scissors and scalpels are sharp. 


I DON'T THINK THE ANIMAL FITS THE CAGE. 
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EYEPIECE | 


MICROSCOPE 










Examine the slide under 
the microscope. 


Check the sample with the 
oil immersion objective 
on the microscope. 


LIGHT Jeocus the microscope 
S sourcr |carefully. 
Hoo 
ZEzZz 
Hae 
YNumaW 
% oD 
<anO 
oza0 
Otdh 





SLIDE 


Place the microorganisms on the 
slide. 


Identify the slide on the 
marking surface. 


View the slide on the 
microscope. 





MAGNIFIER 


A magnifier will change the 
size 2 to 5 times. 


Focus the magnifier by moving 
it in relation to the object being 
viewed. 


Count the bacterial colonies with 
the magnifier. 
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LENS TISSUE 






| Use only lens tissue to 
clean optical lens. 

Clean the objective on the 
microscope with the lens 
tissue. 


A lens tissue is soft, 
free from impurities and does 
not easily collect dust. 


MICROMETER 

BAUSCH f 7 ; 

ste Sinn A micrometer is used when a 

BEE Benen measurement with a microscope is 
needed. 


Some micrometers are placed on 

the stage (upper picture) and some 
are placed in the eyepiece (lower 
picture). 


Measure the mold filament length 
with the micrometer. 





COUNTING CHAMBER 


Place the blood in the counting 
chamber to count the cells. 


Count the bacteria with the aid of 
the counting chamber. 


Check the food for mold mycelia 
with the counting chamber. 
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STAINING DISH OR JAR 


Stain the tissue on the 
slides in the staining 
dish or Jar. 


The staining dish (or 
jar) may be used to 
aid in identifying the 
bacteria. 


A staining dish may 

be used for staining, 
differentiation, 
dehydration and clearing 
of embedded sections. 



















TISSUE PROCESSING UNIT 


The tissue processing unit 

is used for automatically 
fixing, dehydrating, and 
infiltrating tissue specimens. 


The tissue processing unit 
may be programmed through 12 
stations. 


A paraffin bath is also 
located in this tissue 
processing unit. 


STATIONS 
OR_BATHS 


MICROTOME 


Use the microtome to 
thinly slice the tissue. 


The object clamp moves up and 
down on the microtome. 


Cutting angle of the knife is 
adjustable on the microtome. 


MICROSCOPIC EXAMINATION page 119 


Microscopic examination is often useful in the 
laboratory. A microscope is used when large 
magnifications are needed and a magnifier is used for 
small magnification. Biological tissues or microorganisms are 
often mounted on a slide for viewing. Optical lens are 
cleaned with the aid of lens tissues. A micrometer is 
used to measure small distances and a counting chamber is 
used to count small objects. Biological tissues or 
microorganisms are stained in a staining dish or jar 
or in a tissue processing unit. This tissue is sliced on 


a microtome prior to viewing. 


ARE YOU SURE THIS BACTERIA IS FRIENDLY ? 





ETCHED 
| MARKING 
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CULTURE MEDIA 


Microbiology culture media are 
usually dehydrated. 


Some culture media are 
selective and will only permit 
growth of certain types of 
microorganisms. 


If the culture media contain 
agar, they will gel when cooled. 


DILUTION BOTTLE 


Dilute the microorganisms with the 
aid of a dilution bottle. 


The dilution bottle usually has 
a capacity of 160 ml. 


A rubber stopper with an elongated 


bottom is used to cap the 
dilution bottle. 


PETRI DISH 


Petri dishes are usually 
plastic or glass. 


Grow the microorganisms in the 
petri dish. 


Pour the culture media into the 
petri dish. 
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PETRI DISH STERILIZING BOX 









Place the petri dish in the 
rack and then put the rack in the 
sterilizing box. 


Place the sterilizing box in 
the autoclave. 


Most sterilizing boxes will 
hold 12 to 15 petri dishes. 


QUEBEC COLONY COUNTER 


Place the petri dish on 
the Quebec colony counter. 


The Quebec colony counter 
is used to count bacteria 
colonies on a petri dish. 


The Quebec colony counter 
illuminates and magnifies the 
petri dish. 


COUNTER 


Use the counter to tally the 
number of microorganisms. 


This is a hand counter and 
“-) there are also table models. 
; The counters contain a zero 
reset knob. 


[T] (ero RESET KNOB] 


HOLDER 
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INOCULATING NEEDLE OR LOOP 


Use the inoculating needle or 
loop to transfer the 
microorganisms. 


Sterilize the inoculating needle 
(or loop) in a flame. 


The inoculating loop will 
transfer a specific volume of 
liquid. 


CULTURE TUBE 


Grow the microorganism in a 
culture tube. 


This culture tube has a screw 
cap. 


Transfer the microorganisms to the 
culture tube with an 
inoculating needle. 
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The microbiology area is often used in evaluating 
biological spoilage and disease-producing agents. 
Microorganisms are diluted with the aid of dilution 
bottles and placed in a petri dish. Then, culture 
media is added to the petri dish. Prior to placing 
the microorganisms in the petri dish, the dishes 
should be sterilized in a sterilizing box. After the 
microorganisms have grown into colonies, they are counted on a 
Quebec colony counter and tallied ona hand-counter. 
Microorganisms can be transferred with an inoculating 
needle or loop and are often added to a culture 


tube. 


EVEN THE BACTERIA PLAY FOOTBALL. 





WASHING 








Place the pipet 
the rack and the rack in the 
pipet (pipette) washer. 
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GLASSWARE WASHER 


Use the glassware 
washer after the 
experiment is finished. 


Place the beakers and the 
detergent in the 
glassware washer. 


The last rinse cycle in the 
glassware washer uses 
distilled water. 


PIPET WASHER (Pipette 
Washer) 


(pipette) in 


The pipet (pipette) washer 
can hold 200 pipets 
and uses 3 gallons of water. 


(pipettes) 


The pipet (pipette) washer 
uses an automatic siphon to 
empty the washer. 


| DRAIN ] 


| TUBE | 
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DRAINING RACK 


Place the glassware on the 
draining rack. 


The draining rack may be used 
for drying equipment. 


A draining rack can hold 
glassware in an inverted position. 





WOULD MAKE A GREAT RING TOSS TARGET 
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Use the glassware washer to clean the flasks but 
place the pipets (pipettes) in the pipet (pipette) washer. 
After washing the beakers in the sink and rinsing them in 


distilled water, place them on the draining rack. 


THIS WATER IS SURE HARD. 
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-A - 


Acetic Acid 

Acid 

ACS 3 

Adjustable “Wrench 
Adjusting Knob 

Air 

Air Adjustment ~ 

Air Filter 

Alcohol mi 8 Ne Be ww Sh, 
Alcohol Lamp .. © ude. 
Aluminium Foil Dish 
Aluminum Foil Dish 
Ammeter es 

Ammonium Hydroxide 
Ampere Meter 

Animal Cage 

Animal Operating Table 
Apron ‘ 

Artery Forceps” 

Asbestos Gloves 
Aspirator 

Atom 

Autoclave 

Automatic Sampler 
Automatic Transfer Pipet 
Automatic Transfer Pipette 
Automatic Zero Pipet 
Automatic Zero Pipette 
Avoid Contact With Skin 
AVO-Meter 


= 80s 


Babcock Bottle 

Babcock en 
Back ae 

Bag . 

Bail 

Balance . . 

Ball and Socket Joint 
Ball Point Pen a 
Barometer 

Base bn fe. tae By Se 
Base ‘Uitte. cawens ws 
Basin 

Bath 

Battery 

Battery Charger 
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88, 93 
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Battery Connections 


Beaker 
Belt 
Biohazard 
Bit. o. 4 
Blanket 
Blender 
Bomb 


Bomb Calorimeter 


Bond 
Bass Heads" 
Bottle 


Box 
Brake 


Bristle 
Brush 


Buchner Filter “Funnel 


Bucket 
Buffer 
Bulb 
Buret 


Buret Clamp 
Buret Stand 


Burette 


Burette Clamp 
Burette Stand 


Burner 


-c- 


Cabinet 
Cage 


Calcium Hydroxide 


Calculator 


Calibration Ring. 
Calorimeter 


Ca (OH) 5 
Cap 


Capillary Tubing 
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Carbon Dioxide 


Carriers 
Cart 
Case 


. 


Catalog Number 


Caustic 
Caution 
Cell 
Centrifuge 
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65, 67 


108 


96 


of, SO, 


25 


98, 103 
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Centrifuge Head . 
Centrifuge Rotor 
Centrifuge Tube 
Certified ...... 
Chain iw e 
Chair... ¢ ag = # 
Charger 

Chart 


CHCH,OH 


CH3COOH 


Checknut ; 
Chromatography 


Chromatography Cabinet 


ne: Column 
Clamp 


Clamp Holder . 
Clamp With Holder 
Cleaning Compound 
Clip 

Clock. 4 

Cold Storage 

Cold Water 
Collection Flask | 
Colony Counter 
Column 

Concentric Rings” 
Condenser 


Conical Flask 


Containers and Closures 


Cork 

Cork Borer. 
Corrosive 

Counter 

Counting Chamber 
Coarse Adjustment 
Crank : 
Crescent Wrench 
Crown 

Crucible . ‘ 
Crucible Holder 
Culture Media 
Culture Tube 
Cupboard 

Cutter 

CW « « 

Cylinder ‘ 
Cylinder Coupling 
Cylinder Gas 


90% 93 
90, 93 


16, 17 
40, 41 


96, 103 


96, 103 

18, 19, 47, 48, 
49, 51, 55, 60, 
61, 83 

47, 49 

48, 49 

29, 32 

37, 6S 

30, 32 

23% :25 

12, 14, 52,. 108 


121, 123 
96, 103 


52,55; 97; 100, 
101, 108 

56, 59 

56, 89 

58, 59 

58, 59 

34 5 

121, 123 

117, 119 

116 

89, 118 

34, 36 

Si. 

75, 80, 105, 107 
106, 107 

120, 123 

122, 123 

3, 5, 6, 8 

37; 54; 55 

12 

18, 19, 63, 67 
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Danger 
Demineralizer 
Densitometer 
Desiccator 

Desk 

Dewar Flask 
Dial : 

Dial Thermometer. 
Dialyzer 
Dilution Bottle 
Dish 


Disposable Gloves 
Dissecting Kit 
Dissection Kit 
Distillation . 
Distillation Flask 
Distilled Water 
Distilling Flask 
Distribution Board 
Distribution Box 
Divider 

Door 

Draining Rack 
Drain Tube 

Drawer . 

Drill Bit 

Drinking Tube 
Dropping Bottle 
Dry Ice Bath 

Dry Ice Box : 
Dry Ice Storage Container 
Drying Oven jb 
DW 
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Electrical 
Electrical outlet 
Electrical Socket 
Electrode 3 
Electrophoresis 
Emulsion Homogenizer 
Erlenmeyer Flask 
Etched Marking Area 
Evaporating Dish 
Evaporator 
Explosive 


3 5 


109, 
94, 
99, 


7, 8 


24, 
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110 
103 
103 


25 


2, 68, 76, 80 


716, 
94, 
120, 
27, 


113% 
119, 


123 
28, 


114, 


114, 
108, 
108, 
12, 
108, 
15 
15, 
98, 


80 

103 

12:3 

32, 99, 103, 
115, L218, 
120; 121, 


32 
115 
115 
110 
110 

14 
110 


uy 
103 


6, 23 


125, 
124 
6 
35, 
113, 
29, 
100 
24, 
23% 
99, 
12 


15, 
15, 
15, 
87, 
94, 
84, 
56, 
120 
27, 
109, 


Zn 


126 


36 
LTS, 
32 


29 


25 
103 


110 
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Extraction Thimble 
Extraction Tube 
Extractor 

Eyepiece 

Eye Wash 
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Faucet 
Feeding Dish 


Felt Tip apentes Pen 


File é 

Filing Cabinet 
Fill Line . 
Filter Flask 
Filtering . 
Filtering Flask 
Filter Paper 
Fine Adjustment 
Fine Nose Pliers 
Finger 

Fire Blanket | 
Fire Extinguisher 
First Aid Kit 
Fixtures 
Flammable 

Flash Evaporator 
Flask 


Float 

Floor Case 
Florence Flask 
Flow Control 
Flow Meter 
Fluorometer 
Fluorimeter 
Foil . 

Foil Cap 

Foil Dish 
Forceps 

Frame . 
Freeze Drying 
Freezer i 
Fume Cupboard 
Fume Hood . 
Funnel 


Furnace 
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97, 
116 
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11, 
113, 
38, 
35, 
Te 8 
120 
105, 
104, 
105, 
104, 
116 
33 
28 
6 1, 
te 1, 
: L; 
11 
3, 5 
109, 
24, 
59, 
101, 
107, 
92 
7, 8 
ST, 


ann 


46, 
100, 
23, 
6, 8 
6, 8 
95, 
105, 
15, 


103 
103 


14 
115 

39 

36 


107 


105, 


107 
107 


110 
25, 
66, 


103, 
108, 


59 


93 
93 
93 
32, 


49 
1:03 
25 


103, 
107 
80 
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105, 
110 


99, 103 


104, 
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Furniture 
Fuse 


-G- 
Gas 


Gas Adjustment 

Gas Cylinder .. 
Gas Cylinder Clamp 
Gas Lighter P 
Gas Measurement 
Gauge 


Gel Column Electrophoresis 


Glass 

Glass Blectrode 
Glass Rod. . 

Glass Stopcock 
Glass Stopper 

Glass Tubing é 
Glass Tubing Cutter 
Glassware Washer 
Glass Wool 

Gloves 

Goggles ir es 3% 
Goldfisch Extractor 
Graduate ... 
Graduated Buret 
Graduated Burette 
Graduated Cylinder 
Graduated Pipet 
Graduated Pipette 
Grease eo we fe 
Grinder 


- H- 


Hammer 

Hand : 

Hand Grinder 

Hand Mincer 

Hand oe Equipment 
Handle ‘ z 


Hand Pump. . 

Hand Pump (Floor Model) 
Hand Refractometer 

HCl 

Heater 

Heating 

Heating Mantle 

Heating Tape 


6; 9 
15 


13, 14, 18, 19, 


34, 36 
30, 31 
83, 86 
83, 86 
26, 32 
7, 21, 26, 29, 
34, 56, 83, 85 
21, 22 
21, 22 
71, 72 


73, 80 
74, 80 
74, 80 
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Hex Wrench Set 
HNO, 


Holder 

Hole 
Homogenizer 
Hood 

Hook 

Hose Connection 
Hot « « 

Hot Plate 


Hot Plate Height Adjustment 


Hot Water 


H,SO, . 


HW oe w- 8 
Hydraulic Press 


Hydrochloric Acid 


Hydrometer 
Hydroxide 
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Immersion Heater 
Impinger 
Incubator 

IMEC? wos 

Inlet Tube 
Inoculating Loop 


Inoculating Needle 
Instrument Sterilizer 


Intake Valve 
Interval Timer 


Keep In Refrigerator 
Kjeldahl Digestion Unit . 
Kjeldahl Distilling Unit 


Kjeldahl Flask 
Knife sé 
KOH 


34, 36 
42 

122 

57 

84, 86 
3, 5, 6, 
114 

18 

37 5 

73, 80 
97 

12, 14 
42 

12 

85, 86 
42, 44 
70, 72 
42, 44 
74, 80 
106, 107 
73, 80 
20 

64, 65, 
122, 123 
122, 123 
77, 80 
13 

30, 32 
118, 119 
Sl, 55 
3.5 
101, 103 
101, 103 
LOL, 103 
118 

42 
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124 
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Label 


Label Maker 


Laboratory 
Laboratory 
Laboratory 
Laboratory 
Laboratory 
Laboratory 
Ladder 
Lamp 

Large Size 
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Cart 

Chair 
Furniture 
Hand Tools 
Stool 
Trolley 


Shaker 


Leg ; 

Lens Tissue 

Lever .. 

Lid Control Handle 
Lighter 

Light Source 

Lip 


Litmus Paper 
Lock Release 
Loop . 
Lot Analysis’ 
Lot Number 
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Magnetic Stirrer 
Magnifier 

Mantle 

Matches : 

McLeod Vacuum Gauge 
Measurement Equipment 
Measuring Pipet 
Measuring Pipette 


Mechanical Stage Control 


Media. . 

Melting Point Bath 
Melting Point Tube 
Metal File 

Metric 

Microbiology | 

Micrometer 

Microscope F 
Microscopic Examination 
Microtome 


Liquid Volume Measuring Equipment 
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2, 5, 37, 39, 
43, 44 
37, 39 
9, 10 
go 

6 

33 

9, 10 
9, 10 
9, 10 
78, 80 
82 


7 
117, 


2, 30 


ay 
78, 
116 
56 
62 
88, 
7 


122, 


43 
43 


81, 
116, 
74, 
78, 
100 
87, 
62, 
62, 
116 
120, 
79, 
79, 
35, 
43 
120, 
117, 
116, 
116, 
118, 


119 


80 


93 


123 


86 
119, 
80 
80 


93 
67 
67 


123 


80 
80 
36 


123 
119 
Ui9 
LLY 
als B32) 


121. 
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Mill 

Mincer 

Mixer Tap oD 

Mixing and Pressing equipment 
Mixing Faucet . 
Model . 

Moisture Balance 

Molecular Models 

Mortar and Pestle 

Motor . 8 

Muffle Furnace 
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NaOH é.-uP “ea ey? 
Needle Nose Pliers 
Needle Valve 


NH, OH 


Nipple 

NIT 

Nitric Acid 
Nitrogen (No) 
Notebook 

Nut 


ao 


Objective ‘ 
Office Hand Tools 
Ohm 

Oil Level 

Oil Trap -«. z 
On-Off Switch 
Open-End Wrench 
Operating 
O-Ring Joint 
OSHA 2% # 
Outlet . . 
Outlet Box 
Outlet Strip 
Out of Order 
Oven 


Overflow 
Overflow Cup 
OXY, 2 2% é 
Oxygen (0, ) 
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86 
86 
14 
14 
103 
86 


83, 89 
80 


14, 18, 20 


44 
14 
32 


39 
93 


121 


80, 99, 100, 


13 
65 


14 
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Pail 

Pan 

Pén: . . 

Periodic Chart 

Periodic Table 

Pestle ‘ 

Petri Dish : P 
Petri Dish sterilizing Box 
pH 

pH Buffer Solution. 

pH Meter eo % 

Phone 

Pilot Light 

Pinch Clamp 

Pipet 


Pipet rene Attachment or 
Pipette eb 


Pipette Filling Attachment 
Pipette Filling Bulb 
Pipette Washer é 
Pipet Washer 

Plastic Stopper 

Plastic Tubing 

Pliers 5 

Plug 


Plunger 

Point ‘ 
Poison «+ » 
Polarimeter 
Policeman... . 


Bulb 


Portable Laboratory Furniture 


Potassium Hydroxide 
Powerstat 
Press 


Pressure 
Pressure 
Pressure 
Pressure 
Pressure 
Probe 
Pulley 
Pump 
Punch 


Control Valve 


Gauge 
Indicator 
Pump 
Regulator 


Purity Grade 
Pycnometer 
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16, 52, 65, 


32 
44 
86 
20, 21 


22 
19 


89 
22, 66, 67 
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-Q- 


Quebec Colony Counter 
Quickfit 5% eh, 


-R- 


Rack 

Radiation Hazard. 
Reagent 

Reagent Label 
Receptacle 

Recorder . 

Reference Electrode 
Refractometer 
Refrigerator 
Regulator 

Respirator 
Respirometer Boos 
Retort Stand .... 
Ring Stand ; ; 


i2i;,, 123 
aly 55 


124, 125, 126 
3; 5 

42, 44 

43, 44 


Rod « .« 
Rotary 
Rotor . 
Rubber 
Rubber 
Rubber 
Rubber 
Rule 

Ruler 
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Safety 
Safety 
Safety 
Safety 
Safety 
Sample 


Sampler 


Scale 
Scalpel 


Scanning Densitometer 
Scissors 


Scoop 


oil Pump oS ee we 
Bulb 
Gloves 


Stopper 
Tubing 


DSGCR «as 6 we ee ek He Oe 
Equipment « « «4 « » « 
Goggles . “ 

Hand Grip a YS 
Matches: f 25 & & « ~ # s «@ * 
HOLGED a Bie er we ee 


43 
1, 
4, 
53, 
78, 
91 
95, 
68, 
114 
94, 
33, 
26, 


55 
80 


103 
72 


103 
36, 114 
32 
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Screwdriver . ° 
Screw Locking Device ‘. 
Seal 6 & wo aoe we we 
Seat .. ei & be 
Separating "Funnel ay 8 
Separation Equipment 
Separatory Funnel 
Shaker ® SYd, SS wa. % 
SHE@TS 2:46 Boe wow ce x 
Shelf i see 
Shower . « « « +» 

Side Arm 

Sieve 

Signs 

Sink Rr Gris ce® ar ne 
Siphon. & «6-2 cs hw “a 
Size ‘ 
Slide .. 

Small Animal ‘Equipment 
Socket - cae 
Sodium Hydroxide 
Soldering Gun 
Soldering Iron 


Solid Carbon Dioxide Storage “Container 


Source 

Soxhlet Extractor 
Spatula. . < 
Specific Gravity Balance’ 
Specific Gravity Bottle 
Spectro Cell Be 
Spectrophotometer 
Speed... 

Speed Control 

Speed Indicator 

Spout sw sé 
Staining Dish i. fee 
Staining Jar . 
Stand 


Standard Taper "Ground Glass Joint 


Standard Taper Joint 
Station 4 
Steam . 

Step 

Steps 

Sterile 

Sterilizer 

Still <.e 3 
Stirwréer . £2 2 « % 
STM . 

Stool 

Stopcock 


. 


page 138 


36 


103 
103 
103 
86 
36 


6, 11 


1; 5 


2p. 5 


11, 
13, 
43 


116, 


113 
15, 
42, 
35, 
35) 
23, 
43 
97, 
26, 
69, 
70, 
91, 
91, 
81, 
82, 
89 
56 
118, 
118, 
46, 
51, 
52, 
118 
12, 
9 


105, 108 
103 


14 
14 


19 


17 
44 
36 


24, 25 


103 
32 
72 
72 
93 
93 
89 
89 


Lis 

119 
49 
55 
57 


14 


9, 10 
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77, 
108, 
81, 
12 


80, 121, 123 
110 
86 


9, 10 


12, 
65, 


14, 52, 55 
67 
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Stopcock Grease . 
Stopper . 
Stopwatch 
Storage Cabinet 
Strap o8 
Suction ‘ 
Sulfuric Acid 
Sulphuric Acid 
Support ‘ 
Sweep Hand 
Switch 

Syringe Pipet 
Syringe Pipette 
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Table 

Tank 

Tap ‘ 

Tape Dispenser 
Tappets 
Telephone 


Temperature Control Knob 
Temperature Control Unit 


Terminal 

Test Paper 

Test Tube... . 
Test Tube Holder 
Test Tube Rack 
Thermometer 


Thermometer (Electronic) | 


Thermos Flask ‘ 
Thermostat «a 8 « «© « 
Thimble 


Thin Layer chromatography 


Thumb 

Thumbscrew 

Time 

Timer . 

Time Switch 

Tin Snips 

Tip 

Tissue 

Tissue Grinder © 
Tissue Processing Unit 
TLC 

Tongs 

TOp ~ « 

Top- Loading Balance 
Transfer Pipet 
Transfer Pipette 


93 
52, 
Do 
55 
80, 
80 
25 


103 
103 
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55 
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Transformer .. oe 
TRAP. wis 6 -@ wees. Se 
Trigger a oe Le 
Triple Beam Balance 
Tripod « 3 % « 
Tripper... « « « « 
PROLLEY i. 6 sec ie Se sie 
WRUCK «2. 4. «--s 
Tube 


. 


Tubing 


Tubing Clamp 
Tweezers 


-U- 


Under High Pressure .. 
Under Low Pressure 

Use In Hood . ae ae ee 
Universal Indicator Paper 


-V- 


VAC . 
Vacuum 


Vacuum and Air Pumps 
Vacuum and Pressure Pump 
Vacuum Gauge .. c& & 
Vacuum Inlet ...... 
Vacuum Oven 

Vacuum Pump 

Valve... 


Vane Pump Movement. 
Variable Transformer 
Variac 

Vent 

Vial 

Vice . 
Viscometer 

Vise e ae sy &. orm % 
Voltage Control Knob 
Volt-Ohm-Ammeter 


9, 10, 18, 19 


79, 80, 90, 93, 
113, 115, 122, 
123 

50, 54, 55, 60, 
61 

60, 61 

69 


3y 5 
3, 5 
3, 5 
88, 93 


13, 14, 20, 21, 


13, 14, 18, 20, 


Sy 39 
35, 36 
70, 72 


88, 93 


AMERICAN AND BRITISH ENGLISH INDEX 


Volumetric Flask 
Volumetric Pipet 


Volumetric Pipette 


-Wwe- 


Wall Cabinet 
Wall Clock . 
Warning Labels 
Warning Signs . 
Wash Bottle 
Washer 

Washing 

Watch Glass 
Water * 


Water Bath 
Water Discharge 
Water Pressure 
Water Pump 
Water Still 


Wavelength Adjustment Knob 


Wax Pencil .. 


Wear Your Goggles 
Weight and Sample Composition 
Weight Control Knob . oe 


Weights ‘ 
Weight Set 
Wheel 
Wick 


Wire Cutter Pliers. 


Work Top 
Wrench 


-Z- 


Zero Reset Knob 
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